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FOREWORD 


This book undoubtedly reflects the Zeitgeist, but our major 
aim is to influence it. For a long time psychology in America 
has slighted what may be considered to be its ultimate purpose, 
the scientific understanding of man’s cognitive behavior. The 
reasons for ignoring cognitive phenomena have been manifold, 
but prominent among them were the difficulties in achieving 
the degree of rigor and objectivity demanded by a self-con- 
sciously scientific psychology. Such standards could be met 
only if one stayed very close to observable events, stimuli, and 
responses, and to proximal rather than distal ones. Recent 
years, however, have loosened the hold of narrow operationism, 
and psychologists have felt free, as well as stimulated, to attack 
perhaps less precise but certainly far more interesting and sig- 
nificant problems of human behavior. This is the Zeitgeist that 
motivated us to arrange a symposium on the topic of cognition. 

It was our intention to organize the contributions of the 
participants around a unified plan. The first paper presents a 
historical introduction to the topic of cognition as well as the 
author’s own orientation and recent research. The next four 
papers represent particular viewpoints in psychology, summa- 
rizing conceptual problems and empirical findings. The final 
contributor undertook the task of providing a synopsis of the 
symposium as well as future trends in cognition. 

The names and the work of the participants are too well 
known to psychologists to require further introduction. The 
orientations of the papers in this volume range from behavior- 
ism to psychoanalysis to information theory, and in them is 
reported experimental work that has not been available hereto- 
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fore. The S 5 miposium was held on the University of Colorado 
campus May 12-14, 1955, with all participants excepting the 
late Egon Brunswik present throughout. The sd^isequent death 
of Professor Brunswik was a major loss for psychology, and 
especially for the area of cognition. 

Beyond the quality and scope of the forrf^^^f papers, the 
meetings were enlivened by the stimulating ^od provocative 
criticisms and interchanges among the participants after each 
paper. Unfortunately, only a portion of these cd^ld be included 
in this volume. 

On behalf of the Psychology Department of University 
of Colorado the imdersigned committee assumed the responsi- 
bility of planning the Symposium. The wishes to 

extend special thanks to Vice President W. f • I^yde for his 
efforts in obtaining the generous financial 
University provided. 

If this book helps to develop further em- 

pirical work relating to the problem of cognition it will have 
satisfied both its contributors and its sponsor?- 

The Cognition Sympc^^tim Committee 
Howard E. Gruh^^ 

Kenneth R. Harf^^ond 
Richard Jessor 
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CONTEMPORARY APPROACHES 
to COGNITION 



INTRODUCTION 
Karl F. Muenzinger 

Professor of Psychology, Emeritus, University of Colorado 


It is with deep satisfaction that I welcome the open- 
ing of the Symposium on CogniUon. Symposia on special areas 
in psychology, such as motivation, emotion, learning, cerehrai 
mechanisms, and others, have become rather frequent lately, 
and for a good reason. The annual meetings of the American 
Psychological Association have grown so large in the last 
twenty-five years that it has become less and less profitable — 
at least professionally — to attend them and exchange with 
one’s colleagues ideas and experiences in research activities. 
This is a serious loss, wluch has been counteracted in various 
ways, among which the arrangement of symposia is one of the 
best. They permit concentration on a single topic, which is 
treated by several experts through different approaches, while 
also providing participation by the audience through discus- 
sion. The frustration of having to choose between parallel 
meetings is absent as are the personal distractions, pleasant 
though they might be. As far as I am aware, the present Sym- 
posium is the first one in the field of psychology to concern 
itself with the important and difficult area of cognition. 

I have been asked to make a few comments by way of a 
preface, on a topic of my own choosing. In doing so I shall 
leave the area of cognition to our distinguished guest writers. 
Instead, I would like to say a few words about a subject that 
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is related to cognition only in a very general way, namely, the 
subject of the identijiability of the referent in psychology. 

In physics, chemistry, and other physical sciences there is 
as a rule no difficulty with the meanings of technical terms. 
Once a term has been chosen to refer to a certain object or 
process, the discourse proceeds without any danger that the 
author and the listener or reader may be at variance with re- 
spect to the referent. Neither can it happen that the author 
shifts, without being aware of it, the referents of his terms as 
he goes along, talking about one object or process at one time 
and a slightly different one at other times, while still using the 
same term. We may say that physicists communicate about 
things and what these things do, and need not — and ordinar- 
ily do not — argue about their terms. 

The ideal situation exists in mathematics, where arbitrary 
symbols are assigned to the major referents at the beginning 
of the discussion, and the relation between referent and sym- 
bol is stricdy adhered to until the end. The symbols for the 
operations are usually the conventional ones, but if one wishes 
to change an operation even slightly, a new symbol is used or 
the variation is explicitly stated. The discussion is about the 
referents and not about the symbols and what referents one 
might or should assign to them. The referents are identified 
unambiguously. 


It is in gychology that the idenUfiability of the referent is 
a major difficulty, a difficulty that besets the use of common 
terns. A number of years ago there was published a series of 
various authors on the question of “What is Learn- 
point of view taken here, this was a concerted 
» of the word 

the S.. not concerned with the nature of 

the Tge “f “ 

a seem to be 

LT?lso rLr r™*' which is not only unjustifiable 
uo Se tto ^ OM these authors 

they SoSfl' to advance their science and specialty 

they should have reversed the quesUon and asked, after identi- 
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fying the processes with which they were concerned, what is a 
serviceable term for a particular practice? 

Psychology abounds in such sterile exercises. Let me remind 
you of the literature on similar ^Vhat is” discussions. What is 
an instinct, what is an emotion, or what is apperception? If 
some of these questions were asked too long ago for you to 
remember them clearly, let me remind you of a notable in- 
stance that occurred more recently: namely, the confusion 
caused by the diversity of the referents of the term “rigidity.” 
The “what is” questions are a symptom of a major difficulty 
in our field, a manifestation of a linguistic immaturity that 
will, I trust, be overcome eventually. 

The result of this difficulty is impaired communication. Not 
only is there a danger that a term may have one referent as 
used by one worker in the field and a different referent as used 
by another worker, there is also the danger that a referent may 
change in chameleonlike fashion within a single discussion by 
the same author. Consider the term “stimulus.” At first an 
author may restrict himself to the referent coupled with this 
term as “the energy of sotmd or light, and so on, affecting a 
receptor,” but finely the referent may be identified, after 
many slight additions and changes, as an entire social situa- 
tion. The result of such scientific punning is that the unwar- 
ranted and unproven assumption is slipped into the discourse, 
an assumption which may not be perceived by the unwary 
reader, that the properties of the ori^nal referent can be 
transferred legitimately to the last referent. But actually we 
may be dealing here with a series of referents, each of which 
differs slightly from its neighbors, while the first and last mem- 
bers of the series are so far apart (hat there is Jiftfe overlap- 
ping between them. 

The only and ob^^ous way of minimizing this difficulty of 
shifted referents is to identify the referent first and then name 
the term with which it will be coupled for the time being. 

The result would be that a discussion would be concerned 
with referents, as it should be, and not with terminology, which 
should occupy only a minimd space. Another result might be 
the elimination of what a colleague of ours has called ^‘rubber- 



SCOPE AND ASPECTS 
OF THE COGNITIVE PROBLEM 

Eson Brunswilc 

University of California 


One of the broadest and most universally accepted 
definitions of psychology conceives of psychology as being con- 
cerned with the interrelationships between organism and en- 
vironment. In this definition both "gamsm and environment 
appear as equal partners. This is not to say that they must be 
equal in all aspects of structural detail. We know *at this 
would mean carrying things too far. A better s™i e would be 
to compare the two partners with a married couple. Perhaps 
the organism could be seen as playing the ro e 
and the environment that of the wife, or the reverse may be 

"Atln“ Tat, both organism and environment ^ll have^to 

be seen as systems, each with properties of its > ^ 
hewn from basically the same block. Eac -jatrp the 

depth, or overt and covert repons. As m any essential 
interrelationship between the two -oming-to- 

characteristic of a “coming-to-terms. An , j. 
terms is not merely a matter of the mutua o more, 

face areas. It concerns equally as much, or per p ^ 

the rapport between the central, covert laye concerned 

terns. It follows that, much as psycholo^ m nrocesses 

with the texture of (he organism 

and must investigate them in depth, it a so . ^ 

with the texture of the environment as it extena 
away from the common boundary. 
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band theories ” which are conveniently stretched in order to 
meet any objection or criticism. Eventually we might also 
teach our students that verbal identity does not make referents 
identical, and illustrate this dictum with the case history of 
the term “nudity.” 
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on the more general case, on the more intuitive type of cogni- 
tion called perception. And let me assume that this special form 
of cognition may serve as a paradigm of the patterns prevailing 
elsewhere in behavior. Within perception, let me choose topics 
sufficiently complex so as to encompass cognitive patterns in 
all their potential ramifications. To make reasonably sure that 
this is the case, we should sample cognitive problems repre- 
sentatively much as, in the study of personality, we sample 
persons and then survey the full sample of problems as to their 
structural components. But perhaps we can substitute for this 
rather forbidding ideal a choice of problems of such a degree 
of spread and intricacy that it is very likely that none of the 
major aspects or phases of the cognitive problem will be left 
unrepresented. 

The problems I propose to choose are those of three-dimen- 
sional perception of space and of the "things” in it, and of the 
physiognomic or social perception of personality traits from 
external appearance. Both of these groups of problems have 
been with us for a long time, and offer the possibility of study- 
ing historical climates as they may affect the approach to a 
certain problem. Both have been highly puzzling in a variety 
of ways, and have revealed a great many facets as the context 
of the problem was varied. 

This richness, in turn, must be seen as the result of the fact 
that both groups of problems fulfill the requirement with which 
we have begun our considerations. Both of them do not halt 
at the boundary between organism and environment but pene- 
trate into the very heart of the environment. If the respective 
cognitive achievements approach perfection, the type of object 
attained is a remote one, or, more precisely, one defined with- 
out reference to the particular retinal input elicited by it in a 
given situation. Using a pair of terms first suggested by Koffka 
(18) and by Heider (13), both thing-perception and social 
perception involve cognitive attainment of "distal” variables 
that are to a certain extent independently variable of the cor- 
responding “proximal” or sensory input. The measured size 
of a physical body and the tested intelligence of a person are 
examples of distal variables, while the size of the retinal impact 
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It will have been noted that by environment we mean the 
measurable characteristics of the objective surroundings of the 
organism rather than the psychological environment or life 
space, in the sense in which Lewin has used this term. We may 
specify the sum total of these objective surroundings as the 
“ecology” of an individual or species. 

It is the contention of this paper that if there is anything 
that still ails psychology in general, and the psychology of 
cognition specifically, it is the neglect of investigation of en- 
vironmental or ecological texture in favor of that of the texture 
of organismic structures and processes. Both historically and 
systematically psychology has forgotten that it is a science of 
organism-environment relationships, and has become a science 
of the organism. No such drastic statement can be literally 
true, of course. Defenders of the traditional policies of psy- 
c 0 ogy will point to the fact that almost any^vhere in modern 
psychology the organism is seen as in contact and interaction 
with the environment, be this in the form of “input” or “out- 
put^ or both. But my point is that the investigation is in the 
tJTical case not earned beyond these boundary points into 
hand M proper, while on the other 

causal rh,in I organismic portions of the 

the orsanism at Preoccupation of the psychologist with 
reminiscent of tn * of the environment is somewhat 

m“revauLil inAatedly masculine 

To womt on but denied it 

equrv o’f smnT"a’ '^P^blish the proper 

ronmem !! Satis organism and envi- 

object) in which e’qral julSTs donS^^Sn 
terisUcs of the orga^nJtrAlreU^^^^^^^^^^ 

Cognilive Achievement. Strategy, Tactics 
acquisition tnowledge. Within cognitS^ t SfconSeStrlm 
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eral case — and that therefore macromediation must use alter- 
native pathways. In other words, it is subject to the same 
principle of “vicarious functioning,” which since Hunter^s 
presidential address in 1932 must be recognized as the basic 
definiens of all behavior. 

A third aspect of the cognitive problem is given by the at- 
tempt to break down the cognitive process further into its 
component parts. It concerns the special technology of the 
machinery along each of the several possible tracks of media- 
tion. It may therefore be labeled the problem of micromedia- 
tion, or of mediational tactics. The special ways in which 
foxlike appearance, if any, may be established neurolo^cally 
furnish an example of such a problem. 

Ecological and Organismic Phase of the Cognitive Process 

The threefold distinction among the achievement, the strat- 
egy, and the tactics of the cognitive process concerns the or- 
der of magnitude of the unit encompassed. Achievement and 
its strategy are molar problems; tactics is a molecular prob- 
lem. There is a second way of subdividing the cognitive proc- 
ess, one that proceeds in terms of regional segmentation. Here 
the most obvious distinction is obtained by breaking up the 
over-all achievement arc into an ecological and an organismic 
portion. The final distal-central correspondences may then be 
analyzed in terms of (a) distal-proximal corre^ondences, 
which are intraecological; (b) proximal-peripheral corre- 
spondences, which cross over the boundary from the environ- 
ment into the organism; and (c) peripheral-central corre- 
spondences, which are intraorganismic. For most of the molar 
problems of cognition the distinction between the proximal 
and peripheral layers is of lesser importance, however, and 
only the first and third of our correspondence problems remain 
in prominence today. 

We had already encountered the purely ecological portion 
of the cognitive process when we spoke of the possibility of 
its equivocality and of the ensuing necessity facing the organ- 
ism of having to compensate for this equivocality by the use 
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and the geometric relations in the face or photograph of the 
person whose intelligence is to be intuitively appraised are ex- 
amples of relatively proximal variables. 

The distinction between distal and proximal concerns the 
measured properties of the environment only, taking the chains 
of event to a point just prior to their impact on the organism. 
The first impact upon the organism, or the relatively outlying 
portions of the excitatory processes or mechanism, are usually 
called “peripheral.” And the final stage of the cognitive process 
is “central.” We need not be concerned here with the fact that 


the central event must in turn be encoded in verbalized judg- 
ment to become communicable and conveniently measurable. 

The full scope of the cognitive problem, at least so far as 
external perception is concerned, would then seem to involve 
a theater stretching all the way from the distal to the central 
layers. Its prime aspect would seem to be the over-all corre- 
spondence between a certain distal and a certain central vari- 
able, so that the former could be considered successfully 
mapped into the latter. This first aspect we call cognitive 
achievement” or “attainment,” or also “functional validity” 
of the final response relative to the distal focus. 

The second aspect of the cognitive problem concerns the 
gross characteristics or macrostructure of the pattern of proxi- 
S ^^^.Pf“Pj»eral mediation between the distal and central 
Of P™'’'.™ Of fho grand strategy of mediation, 

or ‘*’0 question of whether 

multinliritv nf' inediation is sufficient or whether a 

that the lie ™oof>anisms must be provided. It is here 

env ro^memT^ "I ‘>>0 texture of the 

oulv a slnlrt ft T"'? fo" ‘■'0 first time. Obvi- 

cue of foxiike ann reverse also, the single 

hold -as indeed such ideal relationships do nSt ^he'gen- 



11 


SCOPE AND ASPECTS OP THE COGNITIVE PROBLEM 

lization of the sensory input relative to the distal object may 
be appropriate or not. We may call it appropriate in a general- 
ized sense if the strength of utilization of a cue is in line with 
the degree of its ecological validity; but we must remember 
that individual cognitive failure is compatible with such gen- 
eral appropriateness in all instances running counter to the 
prevalent trend of ecological validity. 

Prescientific Approach to Cognition. Cognitive Absolutism 

Let me now turn to the unfolding of the drama of cognition 
before the eyes of the curious onlooker. Let me distinguish 
two types of such onlookers. One is exemplified by the philoso- 
phers, including those casual scientists in whose minds inciden- 
tal observation, practical problems, and abstract speculation 
are found in curious mixture. The other is the scientist proper. 
The latter type of onlooker supersedes the former in the course 
of history, although there is a great deal of overlapping. 

Let us see how the two types of approach have gone about 
handling the cognitive problem. First, the philosophers have 
tended to proceed primarily at the most global level. In our 
own somewhat disenchanting terminology this means concen- 
tration on the achievement problem at the expense of those of 
the strategy and tactics of mediation, Kant’s formulation as 
to whether the “thing in itself” is knowable is perhaps the 
penultimate in a long chain of different phrasings of the prob- 
lem of achievement as they spring from the original blandness 
of naive realism. 

A second feature of the philosophical approach to cogni- 
tion is its tendency toward absolute, all-or-none solutions of 
the achievement problem. In naive realism, at least in its most 
extreme form, perfect functional validity is taken for granted in 
such a manner that stimulus and response, or reality and ap- 
pearance, become in effect one and the same. But soon the 
pendulum swings to the opposite extreme, skepticism. Once 
the possibility of error is discovered, there seem to be at first 
no bounds to the generalization of error. Skepticism thus has 
been said to proceed by the assumption “once a liar, al- 



10 


EGON 6RUNSW1K 


of additional or “vicarious” cues. The degree of distal-proxi- 
mal correspondence involved here may be labeled “ecological 
validity.” Just as the functional validity or correctness of 
judgment may be expressed by a correlation coefficient linking 
the central response variable with the distal variable, ecologi- 
cal validities may be expressed by correlations linking the 
proximal with the distal variable. Turning to our example from 
Aristotle, the over-all functional validity of judgments of sly- 
ness would be given by the degree of the statistical association 
of these judgments with tested slyness in the object. The eco- 
logical validity, on the other hand, would not involve the final 
judgment. It would merely be an expression of the degree of 
statistical association between tested slyness in the object and 
one of the potential mediators of this objective slyness to the 
perceiver: in our case, foxlike features. So long as we confine 
our attention to ecological validities we are therefore dealing 
with a sign-significate relationship in its capacity as a chal- 
lenge to the cognitive powers of the perceiver, but we do not 
yet know whether or not the perceiver vnW be responsive to 
the cue. Since in the typical case these sign-significate rela- 
tionships will be far from univocal and the ecological validity 
will therefore be far from perfect, some may even doubt 
whether the responding organism would be justified in using 
t e proximal cue as a basis for judgment regarding the distal 
object. 


Be this as it may, our next concern must be this second, 
intraorganismic portion of the cognitive process. We shall 
speak of this as the phase of the “utilization” of cues. Those 
w 0 ta e the position that all of psychology must deal with 
ttie organism per se, rather than also spreading out into the 
environment, may wish to confine the term "cognitive process” 
to this second phase. We would prefer to do otherwise and 
consider utilization as something like the third act of a play, 
nnH and resolves an earlier setting or impasse 

tJTpIv understood without such external build-up. 

^ There are good third acts 
tial nf depending on how the poten- 

tial of the budd-up IS realized. Similarly, in cognition, the uti- 
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but practically nothing was filled in regarding mediational 
tactics. 

Two major alternatives seem open at this point: either sci- 
ence could retrace the process of analysis from top to bottom 
or it could take a reverse course and begin with tactics. The 
latter is what actually happened. At first glance this proposi- 
tion seems to be begging the question. How could one study 
tactics if one did not have a clear picture of the context of these 
tactics? But we must remember that in a vague and at the 
same time somewhat absolute way the problem of cognition 
had been posed with some measure of success in philosophy, 
and that this anticipatory treatment was sufficient to furnish 
some kind of informal matrix for the problems of tactics to 
hold on to. 

Tactics is, as we have seen, a form of elementism, and one 
of the first things we all have learned in history is that nine- 
teenth-century psychology was elementistic. The point we wish 
to stress in ie present context is that the elementism of the 
“punctiform sensations reunited by the bond of association,” 
which usually serves as the prime paradigm for elementism, is 
but one of many manifestations within a much richer syn- 
drome. The type of elementism which we should like to expose 
by the rather crude summary statement that, in psychological 
science, the study of cognition tends to begin with the study of 
cognitive tactics has little to do with the introspective sensa- 
tionism of the period. Rather, it lays stress on the objective 
processes involved in cognition. 

Problems of tactics are characterized by (a) concentration 
on a single track of mediation, (b) encapsulation within the 
organismic portion of this cogniUve track, (c) occupation with 
tracing this track step by step, and thus (d) concentration on 
the peripheral physiological phase, that phase which consti- 
tutes the beginning of the intraorganismic leg of the cognitive 
process. 

An example is furnished by the traditional modes of classi- 
fication of the so-called perceptual depth criteria. As we have 
hinted above, the difficulties of appraising depth on the basis 
of two-dimensional retinal projection had been sufficiently real- 
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ways a liar.” But it was a great skeptic, Democritus, who, by 
the good services of his observations on perceptual error, came 
to assign independent status to the stimulus, and indeed to 
define it in essentially quantitative, mensurational terms. Be- 
cause he opened the door to the operational approach to the 
problem of cognition, we may agree with those who rank 
Democritus on a par with the two acknowledged great men of 
ancient philosophy, Plato and Aristotle. It is only by an op- 
erational approach that we may discover that cognition may 
be sometimes right and sometimes wrong, and that therefore 
our treatment of the cognitive problem must be probabilistic. 
As we will see, cognitive absolutism is still rampant in modern 
perception psychology, and it appears in a variety of rather 
treacherous disguises. 


the fact that philosophers tended to concentrate on the 
achievement aspect by no means blinded them to the demands 
of the mediation problem. But in entering this area they did 
so predominantly in their secondary capacity as amateur sci- 
entists, and sometimes the mechanics of practical aspects be- 
came altogether dominant. Physiognomic perception has al- 
ways een a ball tossed among philosophy, medicine, and the 
oun ry air. And the first to list the depth cues by which the 
painter could restore the three-dimensionality of his original 
Vinrf artist and engineer, Leonardo da 

carte; n I**"?® Pro^Ptly from there, with Des- 

roiinri mil ”i forefront of those who helped to 

perception "owledge of the strategy of three-dimensional 


Classification of Cues in Terms oj Peripheral Tactics 

to emer^in^^^^ affairs when psychology began 

probTeTof c.^l„r" ^8°, and tos the 

The over-all sleioi'"* capable of scientific treatment, 

the traditional ““ of the problem was there, even though 
that'tL ach^Jv '°™’>'ations all but hid the fact 

there scientifically meaningful; 

there was some scattered attention to mediational stralegy. 
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ism, and that in turn rationalism remained the dominant phi- 
losophy on the European Continent. The paradoxical situation 
thus arose that rationalism was implicitly served by what 
could be called peripheral ^^physiologism,” bespeaking the 
elevation in scientific prestige accorded at least temporarily 
to the hitherto belittled surface region of the organism. 

The second tactical classification of the depth criteria may 
be passed over briefly. It is given by the distinction between 
monocular and binocular cues. Only accommodation switches 
position under this new scheme. But again the major category 
of order is the involvement versus the irrelevance of a periph- 
eral receptor organ. 

The third tactical classification is in terms of the sensory 
system involved. Here the visual cues are juxtaposed to the 
nonvisual, notably to the “tactile-kinesthetic” cues. Only con- 
vergence and accommodation are in the latter category, while 
binocular disparity, the first of the original primary cues, is 
now grouped with the secondary criteria. Classification of psy- 
chological events in terms of the sensory system to which they 
belong must be considered, even though still prevalent in 
many texts, another relic of nineteenth-century peripheralism. 

Begmftmgs of Biological Analysis 

Let us now turn to the treatment of cues in terms of the 
environmental or ecological portion of the mediating process. 
The emphasis on this external portion is present in much of 
traditional speculative physiognomies. Coming back to our ex- 
ample from Aristotle, we note that the statement is concerned 
primarily with the alleged fact that foxlike features are in 
reality associated with foxUke character, and only secondarily 
with the problem of whether or not this sign is being picked up 
or “utilized” by the perceiverj it is not at all concerned with 
the details of how such utilization may work in the way of 
tactical technicality, that is, what the nervous pathways or- 
ganizing the impact may be like. The same holds for Gall s 
phrenology or the more recent constitutional typologies. 

IVhat is new in these latter attempts may be classified 
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ized during the philosophical era, and it had been acknowl- 
edged that utilization of a variety of such cues was an essential 
strategic requirement. Lists of such cues were thus inherited 
from an earlier phase of history, but their classification had 
yet to be undertaken. Three major traditional classificatory 
schemes may be distinguished. They all reveal concentration 
of attention on the tactics of the organism. 

The first of the traditional tactical classifications is that into 


primary versus secondary cues. There are only three primary 
cues: binocular disparity, binocular convergence, and accom- 
modation. Closer inspection shows that in each case there is 
a gross peripheral organ or mechanism with which the func- 
tioning of the cue may be identified. In the case of binocular 


disparity this is the presence of a neurologically integrated 
double eye with the optic chiasma and the respective centers. 
In the case of convergence there are the extrinsic muscles con- 
trolling the rotation of the eyeball. And in the case of accom- 
modation there is the ciliary muscle controlling the curvature 
of the lens. None of the other depth criteria can boast such 
obvious peripheral machinery. Thus we find them relegated 
to a “secondary” role, like paupers without a house or a car 
of their own. Their utiUzation potendal is also seen as marred; 
only the primary cues are said to be capable of furnishing gen- 
uine experiences of depth, the secondary cues leading at best 
to pale surrogates without genuine plasticity. 

^ The presence of a striking peripheral physiological mecha- 
nism urns out to be^ a status symbol of even greater conse- 
quences. t is the existence of primary cues that lends some 
support to the doctrine of nativism regarding 
111’ more centrally determined principles 

field which the 

of ever rparV™ brought into the picture were incapable 
thpFP wn noble status of innateness simply because 

cues ZTr involvement. Secondly depth 
baL of ■ considered “empirical” cues 

is aUaredT^tf'™ ^ Phiiurophical lure 

a dtta^f ^ this controversy by the fact that nativism is 
or perhaps not so distant — relative of rational- 
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from the absolutism of naive realism to the utter negativism of 

the skeptics. _ , , ,1,. 

Turning to the depth cues again, vie find that among the 
various classifications proposed in listing them there is one 
which is unashamedly based on the possibility of ecolo^cal 
“faking.” This is the designation of certain cues as painters 
cues,” that is, those configurations which the painter may use 
to create the impression of depth without depth being actually 
present. It will be remembered that the description of these 
cues was one of Leonardo’s pet subjects, far antedating the 
various types of description in ‘e™® 
which we Lve Usted above. In terms of these 
tion schemes the painter’s cues encompass all cues except th 
binocular cues and those involving motion. _ --.ri,,, 

An early example of the fact that cues 
in peripheral tactical terms during the "^Yriven 

orMn^y looked upon with an eye more on fte f f 
by fte cL of accoLiodation. In terms of fassic^ — 
century analysis this is a primary i - 

But in Berkeley’s New Theory 0} Vtston oi ^f 

pears under the label of “blurredness,” f ^har?! 

sharpness of objects out of focus as ^ mnhasis is on the 
ness of the objects in proper focus. The “than 

proiumal retinal image and its rranism Since the 

on the peripheral machinery 

blurredness of the object out of foe nhiect in proper 

instance of the cue as is the sharpness 0 in the 

focus, the present example does not involve hmitations 
ecological validity of the cue, however. 

Cues as Proximal Variables 

In the same vein we may insert 
fleeting on tte neglect of “o^^nal most appropriate cut- 
experimental psycholop. Ideally. appears to be 

ting-in level in the definition of a i^„„npss of the retinal 
the proximal level. Blurredness versus sharpness 
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under two main headings. One concerns the machinery by 
which the association between distal variable and cue comes 
about; if you will permit my subordinating this machinery 
under the over-all purposive unity of the cognitive act, -we may 
call this the ecological tactics of the cue. The second concerns 
the degree of association between distal variable and cue. As 
we have observed earlier, historical attempts show a predilec- 
tion for rnaking absolute the object-cue relationship, as if we 
were dealing with a kind of language emitted by the object in 
accordance with the strict rules observed by a rational being 
when engaged in speaking. Newer attempts realize that the 
voice of nature is not quite like the voice of reason; they rec- 
ognize that nature may scatter its effects more irregularly. 
Definite limitations in what we have called the ecological valid- 
ity of a cue are thus being more readily admitted. 

Concern with ecological tactics and concern with ecological 
validity are of course intimately interwoven. If we know the 
Emmery of a cue, we may at the same time realize that other 
may produce the same cue without being backed 
to “fair#.” event; by the same token, we may learn how 

artifiJall^ T® ^ misleading instance 

general 

S^er tha^ ^ve to_ treat cognition as based on equivocal 
^onfoorP .aTT ®'Sn-significate relationships or, as Thur- 
dence ^ perception, as based on insufficient evi- 

ciples ^ statistical concept based on the prin- 

the general casp^t • ^ array of information. In 

negative confirmlnw ™ mtegration of both positive and 

of concomitancp (misleading) instances 

ecological validitv th» discovery of the limitations of 

the rurcomef Lt "exceptions” to 

be produced artificially have® eMrtedtrr- 

haps as a result et iiT * exerted particular attraction, per- 
aps as a result of the same dialectics that marks the switch 
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its unrecognized entanglement with ecology. His definitio^, 
notably those in terms oi “retinal gradients,” are clearly fo- 
cused on the proximal geometry per se. Gibsons own ex- 
panse” cue, describing the rapid increase in the size of the 
retinal image of a landing airplane, might well have become 
known by some such name as the “approach ’ cue if the sloppy 
traditional labeling practices had been followed, thus mppmg 
in the bud the analysis of the interrelationships between cue 
and ecology. 

Classification 0 / Cues in Terms of Ecological Validity. 
Representative Design 

But the separation of issues effected by 
important step in the right direction constitutes 
preconditions for the execution of ‘ „ 

rescue from absolutism. When I began =7' 
to realize the urgency for the an^sis of depA cues of ^ 
latter task, along with its formida^ P’'°P.°'’ ’ These 

some physiognomic studies existed to pom . ] jn, 

latter shared with the casuisUc treatment of ^sleaing^n 
stances of depth cues of ^ich we have 

markedly negativistic attitude. These s u 1 ground; 

tional statistL, to be sure, and were ^ 

but in claiming low or zero corr^bons ^ 

mental characteristics such leading au . , ^nmis- 

Donald G. Paterson (23) or Cle^on and Kmght (6^ 

takably revealed their SV®“’,?"'*nendulum swings from naive 
of physiognomies Again pe ^1 extent 

realism to utter skepticism. Wlule tni y 
be justified in physiognomies, it offhand that many 

for depth perception. Here we know would like 

of the depth cues will be fmriy depe^’ ^7 
to know just exactly how depe^a e^^y correlational 

Perhaps the greatest boon to gm invesU- 

physiognomics wim ‘^^“’‘iXrLtly^equires sampling from 

gauon m textural ecology i^ereUy^ 

a population or universe. In the cas 
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image, if offered without further commentary, is an example of 
a purely proximal definition of a cue variable. But we notice 
that in many of the current textbook designations of depth 
cues the word “designation” is used here in contradistinc- 
tion to “classification” (which is usually peripheral) — proxi- 
mal and ecological aspects are intertwined in a rather unhappy 
confusion. 


For example, we hear of a cue variously labeled as “intercep- 
tion,” “interposition,” “covering,” or “overlapping.” All these 
terms refer to the ecological history of the retinal image, in- 
dicating that a nearer object blocks out part of a farther ob- 
ject. Without exception, the examples offered for operation of 
the cue involve objects of some intrinsic regularity, such as 
circular discs, rectangles, boxes, and so on. It soon becomes 
® V situation involves the disruption of 

what \Ver*eimer haa called the “good continuation” of the 
Z rnf “Meets. The proximal nature of 

a described as “poor continua- 

and completeness of an 
anT^v rhan^“ “P«inients by Ratoosh (24) 

cue confirm ““Cleary (5) on the utilization of this 

scribTnf r ‘““'Pffation in terms of Gestalt factors. De- 
® ^ ® “““’“eaal terms as “overlapping” or 

underTiefr theL that 

X thatfheeW^^^';”' appearance; it tacitly im- 
tinuation to wh' Ti ^ combination of poor with good con- 
of a toee L result 

flat surface- in addiUon ^ reproduced on a 

could well be comhinpri ’tu” “M“cPvely moon-shaped object 
pan t sth a wTv =>'ape of a frying- 
latter and neither is in re^hy ™LVcterize^h^ 

“°Per'ha;“Sf l.^fancro?Ihfct“"“'"‘" 

H.pedt?crss^-pi:c:;^o^^i2f^ 
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so-called tacit presuppositions in our science. We all are famil- 
iar with the famed “constancy hypothesis,” an unverbalized 
presupposition inherent in classical nineteenth-century psy- 
chology, according to which sensations are univocally related 
to the elements of peripheral excitation. The original constancy 
hypothesis thus is a peripheral-central assumption. We may 
suspect, however, that other regions too may be interconnected 
by surreptitious constancy hypotheses. For example, the 
may be made that ignoring the problem of ecological validity 
bespeaks the presence of a distal-proximal constancy hypot - 
esis so far as the depth cues are concerned. This suspicion is 
confirmed by the fact that a physical law is frequently mvo *e 
as underlying the operation of a cue : for example, the aw o 
triangulation or the various laws of physical optics. Sue re - 
erence to law implies a tendency to forget that general aws 
become univocal predictors only if further specifications con 
cerning the particulars of the mediating strata^ sue 
presence or absence of lenses or screens is made, 
enough that the “faking” of cues in consequence of conu^n- 
gencies or artificialities along this line is recognized w P 
sibility, and in fact is generously employed as a 
experimental analysis. Yet in the classification o 
search in vain for an indication of a hierarchical coricep 
to their signification potential. Ecological classi ca * 
entirely absent in classical experimental space rnniid- 

be sure. But we find it confined to relatively secon ^ ^ , 

erations, such as the distinction betweeri cues .. ^ 

at small versus large distances (say, binocular P 
against so-called aerial perspective) or between . 

a metric indication of depth as opposed to those merely md 
eating order (say, binocular disparity as ®PP®^®. freauency 
tion). As to dependability in the sense of ^^Xcitly 

ef positive versus misleading instances, in the 

treated as if on a par in absolute perfection. , j. of 

eyes of classical psychology thus resemb es s 
an unquestioned social stereotype as formed . j jing. 
street: unthinkingly made absolute yet often misleading 
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braus^Th^^r. good as automatic, 

because the actual or potential social objects involved were 

f arSrn'of ?h T ‘'■= ‘-ditiona7dom:[n 

not hn a f sampling practices. But this precedent did 

Hon T of situations involving depth percem 

Ts'it OH “ *“ that ecologial ob^^f^ 

sampled IVCsucrn'’"'™'’ representatively 

enabled to eMimL Tho representative design” would we be 

in the teLtu“ cmab ^ 

To approximate mitaTii universe or subuniverse. 

i.7e magaaine were at 'sdrc^erinsT^'’ P'>‘”“ 
rather broad variety of denih ^"®t“"aes involving a 

responding real denths woro • ti* analyzed, and the Cor- 
as possible from the contezt'ofiu'^'”'* reconstructed as well 
on the basis of this nreliminorl P'^tare. It turned out that 
was perhaps the ecologicallv nfocT^^rj^ so-called interception 
is to say, of all the 4anJf .Ti that 

good continuation of which wel'L"’*^‘^7‘"''’f P“'' '"‘h 

terizing the cue proxiSy r™ as charac- 

mstances were traceable to nh"^.-” “ P'oture), practically all 
the poor-continuation object ^n tfebacT* "taata with 
Binocular disparity in the Z. . ‘^“n in front, 

cholo^ the monarch of the distanit^ nineteenth-century psy- 
ond by comparison* its pmi * seemed a poor sec- 

tact that in dl photogranhk rpn''‘‘i "”*''‘'ad hy the 

reality the cue suggests twn of three-dimensional 

e^rf f presence of pictures 

ered for this part of the analvc* pictures was consid- 

tures themselves were treated L’i'f Je magazine pic- 

For the obviously less valid denth dimensions.) 

tion, space-filling (number nf known as vertical posi- 

objects), and color, Seidner steps between 

is the" falMhafifCcluel ot atent°' Psychology 
r attention to the presence of 
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none of them have so far pitted cues against each other under 
the principles of representative design. But at least some good 
evidence has been assembled on the fact that binocular dis- 
parity can be overpowered by interception or by combinations 
of other cues, quite as it should be in view of its limited vahd- 
ity, at least in a cultural ecology. 

Parallel problems arise in the field of physiognomies and 
social perception. Vicariousness is predicated upon limited 
ecological validity and in turn raises the problem of rivalry in 
utilization. A wide area of the pathology of cue-utilization is 
thus opened up, development of which may profit from the 
academic theory of depth perception as it 
indigenous roots in personality psychology. That the proper 
recognition of the vicarious funcUoning of cues may be one of 
the chief incenUves for the introduction of 
design into the diagnostic process 
Hammond (12). Hammond and his 

also are among the pioneers^ in the study of e p , 

mediation in the diagnostician. A monograp y 
(27) in Oslo on the probability learning of !P’® 
minates the selective or distortive use of ar i ci jr-eni-pi. 
in neurotics or in those who, in the ° „ 

Brunswik (9), show extreme “intolerance of ambig y. 

Ratiomorphic Explication oj the ^ Frecm. 

Gestalt Principles and Probability Learning 

On the other hand, it must idso be 
of maladaptiveness and thus, in a sense, o P . d'epend- 
trinsic to any utilization of cues that are not P^ 'y 
able. As in any stereotype or as 1^0 

always be what Reichenbach has oallc P be 

implicit perceptual hypothesis; yet i ^ be 

wrong in all the misleading instances ^“, 3 ” ta a 

helpful to try to explicate these ’^“*rl^ng ^ 

rational manner or, m brief, to °P miration. In essence 
“raUomorphic” (3) theory of perceptua^u^aato 
thk would constitute an expansion o 
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Cue Utilization and Its Vicariousness 

One of the effects of this oversimplified picture of the ecology 
was a crippling of the scope of the problems of organismic 
strategy. These problems should be handled in close contact 
with those of ecological validity. Proper cognitive adjustment 
demands (a) that vicarious utilization of many cues be present 
when validities are imperfect, and (b) that hierarchy of utiliza* 
tion (relative strength in rivalry) follow hierarchy of validity. 
Neither vicariousness nor rivalry can thus be properly under- 
stood without the fact of limited ecological validity. 

This is the more to be noted, as we know, from other fields 
and from the over-all theory of psychology that vicarious func- 
tioning is one of the most fundamental principles, if not the 
most fundamental principle, of behavior. When Hunter (16) 
introduced the term, this was done in search of a definition of 
the subject matter of psychology, and in the status of the defin- 
ing criterion. In effect, vicarious functioning plays the major 
role in the definitions by McDougall (22) and by Tolman (28) 
of the purposiveness of behavior. Hull (IS) has incorporated 
it in his theory of the habit-family-hierarchy, a theory that 
was never surpassed as to level of complexity in his subsequent 
work. Psychoanalytic mechanisms are an expression of vicari- 
ous functioning; in her work on the interrelationships between 
motivation and overt behavior, Else Frenkel-Brunswik (8) 
has given quantitative expression to the possibility of “alterna- 
tive^ manifestations” of common underlying drives, thus pro- 
jecting onto an operational plane the psychoanalytic distinc- 
tion between the latent and the manifest, and the vicariousness 
in their interrelationship. 

Vicarious functioning encompasses both the divergent and 
the convergent part of the lenslike patterns that characterize 
all achievement. In the field of cognition, it is the divergent 
part ecological validity — which is ecological and the con- 
vergent jwt utilization — which is organismic. While isola- 
Uve or absolute experiments on the utilization of depth cues 
have a long history, experiments in the relative utilization or 
rivalry of depth cues came into their own but thirty years ago; 
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a more empirical interpretation. In collaboration Ka”.ya 
(4) it could be establish that ?r4ual field" 

be derived by assuming ‘^"Xe of mobabUity learning 
the outcome of some generalizing typ P j 

rather than of sLr^^pects of the 

RatiomorphiceKpli^tion isbu intraorganismic leg of the 

utilization Problem, *atis^ ^ uUlization may seem 

cognitive process. While toe s mediational technology, 

to yield to ■'e==Planat.on-> in ter^ of "m 
ratiomorphic eiiphcation deals, cannot be 

the underlying rationale of “gn cels. It is only by 

divorced from the ecological leg ,^t^n(j,jscs rrith the 

comparing the Reconstructed pemep^ 3 ^ 

ecological validities that •boc . f^ealed. It is ob- 
crude overgeneralizations or ste ^ renresent universal 
vious at once that they not on y j j go long 

law; they do not even represent ecologica or local i 

as the term “law” is used in the “®o ’ . of the perceptual 
The picture of the ROgad"'^ , go long as we as- 
system which we have of the 

sume an unmitigated e^loitation of the cue 

responding system. But such r omise to which we have 

the case. The facts of rivalry and co p conflicting evi- 

referred above suggest that cues rather well adjusted 

dence, perhaps even in an eco ogi ^ jjglij of this, 

“hierarchy” of relative utihzation ^ • I j uigted as 
all the above perceptual byPoto=“ ^oncy- 
involving not absolute law but re 


Distribution Bypatkoses and Correlation Bypotkeses 
in Perception 


At this point we are rc™“'*R ‘*„°3 “yy” n \he framework 
the term ‘perceptual hypothesis,’ notably m 
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unconscious inference (14), In the days of Gestalt psychology 
it would have taken some defensive argument before one could 
have revived such skeletons in the closet. In our day of “hy- 
potheses in rats” (21), of information theory, of calculating 
machines, of the open recognition of “teleological mechan- 
isms” (1), and of the explicit comparison of nervous activity 
with two-valued logic, such defensiveness seems no longer 
necessary. 

All ratiomorphic explication must take recourse to some 
form of regularity or law. As we have anticipated, physical 
law seems readily available to serve as a template for the ex- 
plication of the primary depth cues; along with ready physi- 
ological identifiability this is perhaps partly why these cues 
were singled out from the others. 

More intriguing and more rewarding from the point of view 
of our understanding of perception is the ratiomorphic explica- 
tion of the so-called secondary cues. This may be undertaken 
by pinning down those ecological conditions under which the 
cue would be ideally correct. For example, the cue of intercep- 
tion would be ecologically fully valid if all object contours were 
in reality characterized by good continuation. Its implicit hy- 
pothesis is therefore, briefly, that all objects are of regular 
shape; perception behaves as if good continuation were a uni- 
versal natural law. Similarly, linear perspective and Gibson’s 
density- or texture-gradients work on the assumption that all 
objects appearing to be otherwise equal, such as telephone 
poles, trees, railroad ties, brush, or pebbles on a beach, are in 
reality equal in size as well. Or the cue of vertical position is 
predicated on the assumption that we are looking at objects 
below the horizon which are of equal objective elevation. And, 
finally, the light-and-shade cue operates, at least predomi- 
nantly, as if it were a law that light comes from above rather 
than from below. 

Some of the explicated hypotheses would seem to be readily 
subsumable under the well known principles of Gestalt organ- 
i^tion, usually encompassed by the law of pregnance. But 
obviously such factors as light-and-shade distribution or some 
of the assumptions underlying the vertical position cue demand 
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respect to depth); and the testing of these hypotheses, if it is 
to place at all, lies in the more distant future. The old 
semanUc criterion for sign function “something stands or 
something else,” is fulfilled only in the case of a correlation 
h^lesis; tlto cue itself is not challenged from the frequency 
point of view, but what is involved is merely to frequency 
of its association with the significate. Only correlation hyp 
Is am able really to venture out into the d-ta env— 
and thus to become related to 

as we have defined them; distribution hjTO ^eses and the 
study of their effects must in the nature of things remain es 
sentially proximal in character. 


The Crippling «/ Cognitive Problem by Tkd-vanablc 
Designs. Encapsulation Wtthm the Skin 


Above we have spoken of to ^ 

There also is a pathology f dramatic 
perceiver. Pathology is not ■n“?‘ *" may be in 

sense here; we merely wish to point_ perhaps 

the design of co^itive research “r mn ^ 
formalistic predilections that narr a)l-or-none 

lem. At least some of tom are Irac^ble to to all o 
absolutism regarding ecological validity of whicn w 

misleading case, and those giving on the misleaOJ^ 

the neglect of to “nfirmmg case, n ^ posi- 

mental work on P^rrapti™ Urn although by no means all, 
tive policy is represented by so , * . 8 in the 

of the work of Gibson, while th Sometimes the de- 
work of Ames and to of'cues notably in the 

dared aim is to study the utilip. •„„„[ that provokes 

misleading-case type of is to study the 

gross illusion. Sometimes to dec encompassing type 

problem of achievement, that is, that most enc 



26 


EGON BRUNSWIK 


of the so-called hypothesis-information theory of perception 
proposed by Bruner (2) and by Postman (25). Some of their 
experiments on the subject center about the theme that certain 
stimuli or configurations occur more frequently than others 
and therefore are more readily perceived. Possibly Gibson’s 
(10) observation about the progressively decreasing apparent 
curvature of curved lines under prolonged observation, or 
some of Kohler and Wallach’s (20) figural displacements 


could be similarly explicated as a refusal on the part of percep- 
tion to accept infrequent facts or relationships, although I 
doubt that the authors would agree with such ratiomorphic 
reformulation. Ivo Kohler’s (19) observation that for persons 
wearing special systems of lenses, familiar letters tend to re- 
main in their normal orientation, even if left-right reversal is 
effective in the rest of the field, belongs in the same category. 

The facts listed in the preceding paragraph have in common 
that involve what may be called “distribution hypoth- 
eses,” that is, e^ectations regarding frequencies along a single 
dimension (or a set of isolated dimensions), as revealed by 
perceptual belief in the recurrence of the probable in accord- 
ance vdth past distribution and by mounting perceptual dis- 
belief in the face of a serious threat toward an upsetting of 
this distribution. In this latter respect there is a resemblance 
to Jarvik's (17) “negative recency effect,” a case similar to 
e so-called “gambler’s fallacy.” Here too there is increasing 
s ’epticism concerning the future occurence of what is generally 
rare, even though — or even because — it has been prevalent 
m the immediately preceding series of events. 

e case of depth cues, on the other hand, involves “correla- 
lon ypotheses. ’ Although the hypotheses underlying cue uti- 
a ion are in the nature of distribution hypotheses in the 
ove umdimensional sense (say, concerning the prevalence 
o good continuaUon in our nature-culture), they are not really 
pui 10 test in the experimental situation, as is the case for the 
^enments just cited. Rather, they are developed, in a series 
xpenentia or quasilogical steps, in to some bidimensional 
sign sigmficalc hypotheses (in our example, concerning the 
n ica ive power of poor as against good continuation with 
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terms of a mapping of functional validities is the only adequate 
approach to the problem of accuracy of achievement. _ 

In another paper. Dr. Osgood provides a cogent analysis of 
the riddles of the “little black box,’ as we like to fancy the 
intraorganismic world in general and 
particular to be. What we have attempted to 
tee also are riddles of what most of ^ have ^^ed to treat 
as a “bie white box.” or, sUll better, a “big open box , that is, 
our surroundings. -Since physics has taught “ ^ 
versal laws of the external f 

particulars. no exigencies seem to be le t. 

Ldiate le^el of generaUty which provides the WUe black te 
with problems all its own, the f ■^Jfbecom “ 
semiregularities all its own to wto of the purely nom- 

what blinded by the shining streaks of light of the purely nom 

Tthetic approadi. As we have seen ^ /Xirtbe 

phic expUcation of some ^ of^ust these inter- 

cognitive system struggles hard to get ^ , Dsvchology 

mediate generalities. As we f^^Tempord 

of learning, ad hoc regularities <>* re^the bread of the 

scope, or even of but partial vf dity are to treate^l^.^^ 

adjusting organism; the general developed strata of 

the butter which none but the most highly developed 

the cognitive system can afford. „cvrhnloEical applica- 

Or to say this sUIl differently: in fsm that 

tions of communication theory it however, the limited 

appears as the source of „ “^I’afive to distal object 

ecological validiUes of proximal c counterpart to this 

variables furnish a perfect enviro depth cues is a 

internal noise. The translaUon o P encoding takes 

case of probabilistic encoding e«n _,uce-culture rather 

place by virtue of to '‘■“”.“the “rbegins with the 

than by virtue of human fiat. Osgoo messages from the 

decoding on the part of 

environment, that \s, with what j„ust be given to 

not ton be recognized that equa process which of 

the predicaments of the encoding pr » manner can 

necessity must precede any decoding? Only m 
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of cognitive problem that takes us back to the beginning of our 
considerations. Perceptual size constancy is such a problem. 
Gibson has reported on experiments in which size constancy 
was practically perfect (11, Chap. 9). But closer inspection of 
his experimental design reveals that he had chosen his experi- 
mental conditions so as to represent an idealized rather than 
the real ecology. By performing his experiment in an open field 
with even texture and density he artificially made absolute, in 
the temporary subecology of his experiment, the “law” pre- 
sumed by the perceptual hypothesis underlying the utilization 
of the cue. In the terminology of representative design he thus 
artificially tied — that is, confounded to a perfect degree — 
the distal and the proximal variables. Size constancy is auto- 
matic m this case, or it is an artifact of the design, provided 
hat the cue is teing utilized by the organism. That is to say, 
the expenraent has no distal relevance; it does not really ven- 
ture out into the ecology. All it does is to test the utilization of 
Mnn f’.u ** intraorganismic problem. Idealiza- 

wmiin the sWn encapsulation of research 

linlof a distinguished 

oTrohn “transdermal transactionism” 

to commit Arthur F. Bentley (7), which would seem 

cies Blit ill t^*” n-u S^^i^inely distal research poli- 

s«n da IT " rose-colored experiments, as we have 

distortivp ^ P^rce the skin, the Princetonians’ bleakly 
ol ren «ther. In terms 

able and distal ^ policy in which cue vari- 

perfea net iTf /aversely, creating ad hoc a 

merely orobp int validity. These experiments, too, 

into strateg; and 

failing to r’efiect it pmportSdy! “hi^vement but 

constancy fs hit hi situational conditions, size 

there are large excentions “™racy is the rule but 

kept in mind in itc ? n cognitive problem is 

Kept mind in its toil scope, such a probabilistic approach in 
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the textural analogies between the macrocosm of the environ- 
ment Md the microcosm of the organism be developed and 
utilized to the best advantage of psychology. 

To sum up: while philosophy and other antecedents of psy- 
chology have set the broad framework of the cognitive prob- 
lem starting from the most encompassing aspect of achieve- 
ment and remaining aware of environmental texture when 
working down to organismic strategy, psychology proper took 
the reverse course, bepnning with the microproblems of cog- 
We'tfave t encapsulate within the organism, 

cal wur^s^'^ of ecologi- 

ut lizat on^ M P'-oblem be restored from mere 

and “f adiievement problems 

cholot to the core question of psy- 

Sv rodent adjustment of the organism to a complex 
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DISCUSSION 
C. E. Osgood 


I DO NOT envy Fritz Heider his task of interrelating 
the other papers in this symposium and discermng genera 
trends — not that the job is impossible, but it 
difScult one. Brunswik, Bruner, Osgood, 
port are concerned with the common problem of 
process, but, as you will find, with quite different emphases 
and with quite different levels of analysis in rather 

employed. And there is a translation problem: we all use ratter 

different languages for talking about Xal ttft 

I am sure that adequate translations are . . „g. 

we are saying approximately the same tfimgs in found 

in other, more confusing cases I am afraid we 
to be using the same terms from our 

vocabulary, but with subtly different ' tn .g do in 

I think one of the most useful things we ‘o do m 

our discussions will be to try ‘o reJv te^b 

among our several languages, thereby removi g p 
nological blockades and building ^ f professor 

In order to get what for me w^ the had 

Brunswik’s paper, and to appreciate its i p > 
translate — sometimes easily t of being obscure 

with difficulty and uncertainty. At th (q facili- 

because I have not yet presented my P P ’ grst suggest 
tate the translation I think we and 

some of the relaUonships I see between Brunswik 
my own behavioristic ones. 
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becomes associated with a hierarchy of representational media- 
tors (for example, meanings), but to varying degrees. Bruns- 
wik himself noted this correspondence in his paper. This, of 
course, would be what I call a divergent hierarchy and hence 
one in which one expects competition. . i • r 

Along the same lines, a variety or class of proximal stimuli 
can become signs of the same object; for example, they cm 
become associated with a common mediation process. Specifi- 
cally, in relation to perceptual significance problems, I shall 
try to show how perceptual constancy is a case in which a 
graduated series of physically similar stimuli (proximal cues) 
become associated with a common signifying process, n ep 
perception, as Professor Brunswik so clearly shows, we ave a 
case in which a class of physically dissimilar proximal cues 
become associated with a common representation ^ proces 
(the surrogate of the distal object). Certainly, propriocep iv 
feedback from the ocula.r muscles, visual disparity derived 
from the binocular system, a shading .f. 
cue, and a particular retinal size cue have little in “mmm a 
ph;sical inputs to the sensory system, yet they do ^ 
something in common about the distance of an o jec 

In this connection Brunswik uses a term whi^ v^^^pfers 
but I am sure he means quite different thinp y i • 
to the “vicarious functioning” of such 

signifying depth and distance. My own use ° pmeriments 
from neurophysiology, particularly in des rue ° vicari- 

where one may say that one brain region can 
ously for the other when that other is dim>“t^ 

think Brunswik means more than the mere s rather I 

proximal cue for another in depth percep gumma- 

think he refers to the complex interaction, aci I 

tion, interference, and so on, among 

the operations of ™ ..vicarious functioning” 

terms. For this reason I find the term wp use the 

confusing in this context. Another ms ance “media- 

same term with quite different ^efere ^ ^ 

Uon”: Brunswik uses mediation to r , 
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Central in his thinking is the notion that both thing-percep- 
tion and social perception involve “cognitive attainment” of 
“distal variables” or objects on the basis of independently 
variable “proximal cues” or sensory input. Now, I think 
Brunswik would agree that “proximal” input is equivalent to 
“stimulus” in the strict sense of the term. I think he would 
also agree with me in saying that such “proximal” stimulation 


may or may not be utilized in “cognitive attainment,” and 
^at when it is so utilized the proximal stimulation is function- 
ing as a sign. Now, in my own paper, I shall define a sign as 
any ^ stimulus acquiring association with a representational 
mediation process, representational because its nature is de- 
pendent upon some other stimulus with which the sign has 
been associated. This other stimulus, or significate in my 
terms, ^is I believe roughly equivalent to Brunswik’s “distal 
object.” In other words, I would say that certain proximal cues 
acquire the (^acity to signify certain distal objects via some 
such mechanism as this, and that this formation of signifying 
processes is the essence of cognition or “cognitive attainment” 
m Brunsmks sense. One thing I miss in Brunswik’s paper is 
an ei^hat analysb of just how this signifying relation devel- 
ops. or example, how proximal cues do come to represent or 
signify things other than themselves, or how distal variables 
are mapped into central or cognitive events in the organism. 

may be that our two 
T>iPr*» t f fruitfully related to one another at this point, 
of ‘MIcfnf problems about the psychological meaning 

aS I shall return later, 

tern anfl contact between Brunswik’s sys- 

variablp “fn describe arises in his notion of the 

S Lv If I read him 

to varvin? Hpotp ^ particular proximal cue may be 

ular distal nh^ T ^“ibiguous sign with respect to a partic- 
cue mt hP^ ' or. perhaps better, that the same proximal 
deLSfdpZr ^ to varying 

ing This is ^trirH history of probabilistic learn- 

h"LTchtL.T f T to the notion of habit-family- 

hierarchy as I shall use it, according to which a particular sign 
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There is another interesting problem that comes “p in rela- 
tion to “distal variables.” I was pleased to find 
unlike some of his secondary sources was very careful not to 
speak of “distal cues" in contrast to “proximal cues tecause 
tWs would be confusing in the extreme. The distal obje^Os 
necessarily a construct inferred f'om ^varie y of proxmal 
stimulations. To be sure, we discover that ^ 

ish, tangy to the taste, juicy, ‘efturally smooth, and ^atif^^ g 

but these too are proximal stimuli. I take it this 

fessor Brunswik meLt .hen he reiterated ^-t^ ^ 

to whether the “thing in itself” is ever knowabk. I 

is a pseudo-problem — because any cn er rontestable 

really are must be arbitrary and relative o 

frame of reference or measurement operation. But 

ha^VprohlSe-what. as far as the beha^ng onanism 

is concerned, is the distal object? cues 

swer to this question — essentially that i^^blv eliciting 

(like the apple-in-the-mouth) are capable of 
certain behaviors (like salivating, ^ ® ^ repre- 

when other proximal cues acqiure cap y ^ „{ 

sentational porUon of these behaviors, ^^y becomes a 
the other cues (for example, the s g , m-atifving, and 

sign of something edible, object “apple” 

the like). In other words, ^ 

may be identified by physic^ op jirived from the be- 
behavior are representational process^ objects 

havior of orgaSsms to certmn proximal cues these J 

■Rnm<;wik has limited him- 
I also might note in passing th u ^ 

self to those two classp of pros “ j ; .„i,ich would 

“natural signs” and “ 3 .g"s. ^11 percep- 

include the smoke-as-a-sign-of-fir , distance, have a 

tual signs, like masking as a sign significates. 

necessary physical dependency emnloys a great num- 

On the othL hand, the " 

her of signs that bear a completely course, include 

relation to the things they symbols. The noises 

linguistic signs and many other arbitrary sym 
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the entire sequence from proximal-distal relations, through 
intraorganismic processes, peripheral to central to motor, to 
relations between organism behavior and distal object; I shall 
use mediation to refer strictly to an intraorganismic process. 
I point these differences out to avoid possible confusions later 
on. 


I was particularly interested in the discussion in this paper 
of relations between proximal and distal variables. Brunswik 
refers to “ecolo^cal validity” as the probability with which a 
particular proximal cue actually indexes the presence of a 
particular distal object. He also refers to “ecological strategy” 
as a purely intraenvironmental operation of objectively noting 
the relations between cues and objects, presumably by physical 
operations of one sort or another. The demonstration by the 
Princeton people that the same retinal image can be produced 
by an inhnite series of physical arrangements, for example, in 
the distorted room geometries, would presumably be a case 
of this. This, of course, is not psychology — but there are 
lots of nonpsychological things that psychologists do for very 
good psychological reasons. However, in Brunswik’s analysis 
ot intraecological relations, between proximal cues and distal 
objects and presumably independent of the organism itself, one 
^ serious question; just what are 
distal vanables apart from the organism? When we com- 
physical locations and sizes of visual 
s o an o ject, say a tree-stump or a playing card, why do 
rarffrom tree-stump from a bush behind it, the playing 
thinff nttiP seems to me that some- 

to inchidp ^ physical considerations tells us what 

mal I, . object and the proxi- 

resDect to cues are ambiguous with 

statine whpn H* when we have some criteria for 

because hiima'^ events are the same or different; it is only 

“the same” an apple 
obiect color- it ^hat hue is an ambiguous cue for 

“different” larirp*^ ^ because human organisms identify as 

amSol rn T ‘hat retinal size is an 

ambiguous cue as to the distal object. 
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choice-point ” “a smiling face” are unitary situations because 
we have names in our language for such things, shaking 
hands.” “turning left,” “avoiding it” are umtary acte because, 
again, our language provides us with ways of canong up be- 
h^or as well as situations. But this is a very mtmUve and 

informal kind of operation. „i,„in,„ in 

Interestingly enough, there is one segment ' 

which these operations in ecological 

carried out with eahausUveness and ji’” 

guage, and those who have carried out this descriptive job me 
toasts, not psychologists. I think the ‘te^^ 

hint from the linguist and perhaps do a 

ously in making units of the rest of the psy S thonemes 
The linguist identihes two major levek ^ 

(which are meaningless in theimdves u meaning- 

criminanda) and morphemes (whiA are 
ful units). The former correspond to «hat I shall al^n my 
paper sensory and motor integrations, the , . ^ ^ 

respond to units defined by the units 

organisms. But how are such intentional and significant umis 

being concerned whatsoever with w a , “walk-ed,” 

For Example, the physically fme si^^ficance 

“add-ed,” and “play-ed" have the same (P^^™ ^^rpheme 
in the code and hence are membem jT.ieaf” 

class; similarly, the stems of ^ tjie same meaning, 

and “leav-es,” and of “foot” “feet have^ 
apart from the plural tag, and areas, I think 

morpheme class. Generalizing to e physically dif- 

one could say that all members o same repre- 

ferent instruJnental acts which are % ^olar ac- 

sentadonal process (or intention) are ^ gee you," 

tions — thus a welcoming ®^“e, sayi g, g^cial 

and shaking hands are of the class of physi- 

interaction matrix; similarly, all m 
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“house” and “mouse” are physically similar but have reference 
to quite different things. Brunswik does not discuss signs of 
this type, and of course there is no reason why he should. But 
linguistic signs also operate as proximal cues in auditory and 
visual modalities and, I suspect, acquire their relationships to 
distal objects in essentially the same way that perceptual signs 
do except for the fact that they do not have any physical 
dependency upon the distal objects they represent. 

There are two final comments of a more general sort I would 
ike to make. The first is a reaction to Brunswik's emphasis 
upon the need for representative ecological sampling of ob- 
jects and situations as well as subjects in testing psychological 
principles. Although I had taken due note of this quite a few 
significance and importance of this strategy 
didn t bear m on me until, in my own factor-analytic work on 
the measurement of meaning, I discovered that the kind of 
semantic factors one derives from subjects depends to a great 

subjects are judging. 
iuHffPrf ^ definite interaction between concept 

*".determming what cor- 
,, found between dimensions or scales of judg- 
judgment solely from 
Dotenrv of reference, for example, he discovers that 

(eaod ** highly correlated with evaluation 

Xr ! "“"IP'"® physical objects, on the 

pendent i of meaning tend to be inde- 

Cment “'='1 i<> Wk objects of 

work. ^ ^ broadly in our semantic factor 

toisTnvXnlT?™." early statement that if 

vestigation of pfol “ " Psychology it is the neglect of in- 

rnoTthe caX^??^!""'-,” “™™n>untal texture I think I 

have not as yet solved The^n" P®ycho'ogists 

their scienrp ; r * ^ of the descriptive units of 

By UTt about it much, 

responses or nprii identify our stimuli and 

unitary act? In nr^^' unitary situation and the 

umtary act? In pracUce we act like laymen -“a bush,” “a 



GOING BEYOND 

THE INFORMATION GIVEN 

Jerome S. Bruner 

Harvard University 


More than thirty years ago, Charles Speartnan 
(1923) undertook the ambitious task of characterizing 
basic cogniUve processes whose operauons 
the existence of intelligence. He emerged m a beine 

geneUc principles, as he called them, the firs 
simply an affirmation that organisms are capa e 
ing'^the world they five in. The second and third P^ples 
provide us with our starting point. One of t es , , 

know, “the education of relations, hol^ _ mental 

mediate evocation of a sense of “black” 

presentation of two or more things. W i e «edu- 

evoke “opposite” or “different.” The third pnncip e ^ edu^ 
cation of correlates,” states that in the “White” and 

a relation one immediately educes another 
“opposite of” evokes “black.” I think tot Speaja^n w^ Iry^ 
ing to say that the most characteristic thing events of 

over and beyond the fact that one f" beyond the 

the world around one, is that one corutan y g ,j 
information given. With this observatira 
agreement, and it is here that fart lor, ^ ^ 

Professor Bartlett (19Sl,p. I) any "source, and 

whenever anybody interprets evidence cannot be re- 

his interpretation contains char^teris oerception, this 

ferred wholly to direct sensory observaUon or pe P 
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cal Stimuli associated with a common representational process 
(or significance) for the organism are functionally “the same” 
as molar situations — the same examples of seeing a smile, 
hearing welcoming words, and seeing an outstretched hand 
wou d apply. It would certainly be a laborious task, but I 
think one could determine these classes of functionally equiva- 
ent situations and responses from the contingencies in a great 
situation-response matrix covering a representaUve sample of 
individuals from a given culture over a long enough period. 
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William James (1890) wrote picturesquely of this process, 
remarking that cognitive Ufe begins when one is able to ex- 
claim, “Hollo! Thingumbob again.” The adaptive sigraficance 
of this capacity for equivalence grouping is, of course, enor- 
mous. If we were to respond to each event as unique and to 
learn anew what to do about it or even what to call it, we 
would soon be swamped by the compleidty of our environment. 
By last count, there were some 7.5 million discrimmable dif- 
ferences in the color solid alone. Yet for most purposes we get 
by treating them as if there were only a dozen or two passes 
of colors. No two individuals are alike, yet we get by wi 
perhaps a dozen or so “types” into which we class others. 
Equivalence categories or concepts are the most 
rency one can utilize in going beyond the sensory gt™"’ J 
are the first steps toward rendering the “^ronment genena 
Consider a second form of going beyond the 
given, one that involves learning the retodanc^^^^^^ 
vironment. I present the word, P YL Ub ’ 
difficulty at all you recognize that the word is PSYCHOLOG Y 
Or the finding of Miller, Heise, and L-eh en C 1951) tot word 

masked by noise are more e^ily ‘?7hev are 

a meaningful or high-probability contex ^ 

presented in isolation. of the United 

nized” correcUy by anybody who f^^J^eSly Tn 

Or we find that subjects in some 

progress check off about an average of ^ y ^ 

the Gough list as being characteristic of a P«5“n who is any 

described as being “j^se'keruaS has at least thirty 

bilities of what things are likely of the environ- 

person. Once one learns the probabih y ., phely con- 

ment, one can go beyond the given by predicting its likely 

”w™ one step beyond such probabilistic ways of going 
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person thinks. The bother is that nobody has ever been able 
to find any case of the human use of evidence which does not 
include characters that run beyond what is directly observed 
by the senses.^ So, according to this, people think whenever 
they do anything at all with evidence. If we adopt that view 
we very soon find ourselves looking out upon a boundless and 
turbulent ocean of problems.” Bother though it be, there is 
little else than to plunge right in. 


Some Instances of Going Beyond the Information Given 

It may help to begin with some rather commonplace exam- 
ples of the different ways in which people go beyond informa- 
lon at is given to them. The first of these represents the 
simplest form of utilizing inference. It consists of learning the 
of a class of functionally equivalent objects 
nf e presence of these defining properties as a basis 

cmnbf ® ““entered is or is not an a- 

is Tn Jo “S'*’"? beyond,” then, 

identity of the object 
when ttip remarkable an achievement 

than it differs from in more respects 

nrevioiislv » the class that have been 

bv a uliimp ^ on the horizon surmounted 

transatlantiV identified as a ship, so too a towering 

a drawinv tn ''“nb, so too a few schematic lines in 

cues we vn ho " n ® Presence of a few defining properties or 

done so, we inferthat’th. identity. Having 
has the other nrnr.o\^ instance so categorized or identified 
catesorv rivon'th^ characteristic of membership in a 
texture, ^we infe J thrjJre”th-'’^ 

can be emen ent i-th , =>“ wle; ergo, it 

of classification t tv, it relates by certain prinicples 

renderSu „• " The act of 

thini riaZ iMr” ‘;r°‘.'='i“ivalent with a class of other 

most primitive forms of Provides then one of the 

p Iimuve lorms of going beyond information given. 
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example, that a typical deduction made from the proposidon 
“If all A are B” is that "All B are A,” and to the proposition 
“If some A are not B” a typical conclusion is that Some B 
are not A.” Yet none of the subjects ever agrees with the prop- 
osition that “If all men are mammals, then all maramals are 
men,” or with the proposal that “If some men are not crimi- 
nals, then some criminals are not men.’ In sum ‘t "jay often 
he the case that “common sense” — the .'■“n’t " 

learning of what is what and what goes with ^hat in the en 
vironment-may often serve to correct less well learned for- 
mal methods of going beyond infomiation given. In short °ne 
may often have alternative modes of going beyo , 
in conflict with each other, sometimes operating to the sam 

'“one final case before we tnrn to the difficult business M 
trying to specify what is involved m ntdipng 'nformatrcn “ 
this soaring manner. This time we take ® jg ^ 

take him unprepared with a theory, which, f 

rare state for both the scientist and the fe'p andffi 

let us say, been working on the Us 

pursuit of his inquiries has hit on the bnght id^of ^vmg hj 
subjects a complete rest for five or s y j 

what happens.” To add to their rest, he Ph>c“ ‘hem^^^^^ 
bed. covers their eyes with ‘^nslupnt grouj^d-glassjogg^^^ 
lulls their ears with a soft but P”®'® “ restful 

ing noise, and in general inakes life ^_^g^ 
as possible for them. At the end of , J sim- 

and finds, lo and behold, that they ^ concentrate, that 

pie arithmetic problems, that they c 

their perceptual constancies '“c® “”P ^ reported from 

the list of findings that hn^ ^emly b^en^^^P 
McGill by Bexton, Heron, Scott ( started with 

tors. (Please note that the McGdl ^ 

a hypothesis about sensory depnva i ’ Canadian 

tion, but it will serve us and may c«n has got some 

colleagues before they are one can go beyond 

data of this order, one is m a is some- 

them. To do so reqmres a theory. A tneory, 
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beyond the information given and come now to certain formal 
bases for doing so. Two propositions are presented: 

A>B 

B>C 

and with very little difficulty most people can readily go be- 
yond to the inference that 

A>C. 

Or I present a series of numbers, with one missing one to be 
supplied: 


2 , 4 , 8 , ♦, 32 , 64 

and as soon as you are able to see that the numbers are powers 
of two, or that they represent successive doublings, you will 
be ^le to provide the missing number 16 . Or in an experiment 
by Bruner, Matter, and O’Dowd, rats are taught to find their 
way through a four-unit T-maze by threading the path LRLR. 
Given the proper conditions (and to these we will return later), 
■RT j transfers to the mirror-image pattern of 

• 1 1 learned the path as an instance of 

^^ternation and not as a set of specific turns. 

,1 . ^ \ learns when one learns to do the sort of 

thing just described, whether it be learning to do syllogisms 
^rr w rf Principle of single alternation, is not easily de- 
thaf miiir learning of certain formal schemata 

divprup ? f ^ organize arrays of 

descrihp expression coding to 

circnmcfari ^ prganism does to information under such 
we Z examination until later. Thus, 

into eauivaWp orgamsm capable of rendering things 

relationqtimc i, classes, capable of learning the probabilistic 
capable events belonging to various classes, and 

tain formal utmg these classes by the utilization of cer- 

tain lormal coding systems. 

formal codes and probability codes in 

Wilkins fi 92 M^nr Studies such as those by 

) provide instructive examples. One finds, for 



GOING BEYOND THE INFORMATION GIVEN 

has coded the situation as single alternation. But I must con- 
tinue to test for the genericalness of the coding system use . 
Is it alternation in general or alternation only in spatial terms? 
To test this I set up a situation in the maze where the corr 
path is defined by taking alternate colors, now a bkick, no 
a white member of black-white pairs, without regard to their 
position. If there is saving here too, I assume that the original 
learning was coded not as positional alternation u 
tion in general. Of course, I use the appropriate 
along the way. Note that the technique I using is identira 
with the technique we use to discover whether 
learning proper codes in school. We provjde t— f * 

tion, then we move on to numbers that t e c i 
added, then we move to abstract ^ . . further 

see whether 3a emerges as the answer. ^ ® rpneated addi- 

to see whether the child has grasped ‘I-®, “ ,"P\vf/evise 
tion, which we fool him by calhng mu tip ■ 
techniques of instruction along the way 
building a generic code to use for all sorts of 
fail to do this, we say that the child hus.'em^d in ote fashio^^ 
or that, in Wertheimer’s (1945) moralistic y 

we have given the child "^'^'"’’“'“jij^nction is not between 

ways of solving the problem. The d 

mechanical and insightful, really, but w e 

has grasped and can use the generic code we have 

teach him. i .uni what I have been describing 

You will sense immediately that w ^ nothing 

are examples of “transfer of training,, learning codes 

is being Lnsferred, really. The organism is learning 

that have narrower or wider applica 1 1 y- transfer 

Let me give you some examples of f are be- 
paradigm to investigate what kind o co jchool, 

ing learned. William Hull, a . [ spelling involved 

raised the question whether the ® whether in- 

simply the learning by rote of sp coding system 

stead it did not also involve learning ® fj,en be able to 
tor English words from which ftc c i ^njidren of the fifth 
reconstruct the letters of a word. He took children 
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thing we invent. If it is a good theory — a good formal or prob- 
abilistic coding system — it should permit us to go beyond the 
present data both retrospectively and prospectively. We go 
backward — turn around on our own schemata — and order 
data that before seemed unrelated to each other. Old loose 


ends now become part of a new pattern. We go forw’ard in the 
sense of having new hypotheses and predictions about other 
things that should be but that have not been tested. ^Vhen we 
have finished the reorganiaing by means of the new theoretical 
coding system, everything then seems obvious, if the thing fits. 
We mention theory construction as a final example of coding 
processes largely because it highlights several points that are 
^0 easily overlooked in the simpler examples given earlier. 
Coding may involve inventive behavior and we must be con- 
cerned with what is involved in the construction of coding 
systems. And coding systems may be effective or ineffective 
in permitting one to go beyond information. Later we shall in- 
quire into the conditions that make for construction of new 
coding systems and what may lead to the construction of ade- 
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system may be defined as a set of contingently re- 
erounimr categories. It is the person's manner of 

about his world, and it is 
orv ^rhpLnf change and reorganization. Bartlett's mem- 

work of P' ^ what is intended here, and the early 

concepiion of nature 
child aralistic account of coding systems in the 

a hTOotliPf,v!r'^ ^ I describe it here is 

antecedent It is inferred from the nature of 

experiment ritpH events. For example, in the rat 

that goes LRLR J organism to wend a course 

event is cnHpA t ^ roaze, I wish to discover how the 

transfers with marked savings. I infer now that he 
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ing system that goes beyond words. If Benjamin 

right, the coding system goes well beyond even such matte 

as we have described. . . that 

Let us sum up the matter to this point. We 
when one goes beyond the information given, one does so by 
virtue of being able to place the present 8'''“ ” 
neric coding system and that one essential y 
the coding system additional informaPon f 
learned cLttagent probabilities or learned P™“^7/j2g 
ing material. Much of what has been called 
can be fruitfully considered a case of 

systems to new events. Positive a new arri^y 

where an appropriate 

of events, negative transfer being a absence of a 

tion of a coding system to “ „(,„s from this that 

coding system that may be apphed. 1 ^ i-^rnm^ to under- 
it is of the utmost importance in . _ 5,^5 learned, 

stand systematically what it is that an organism has learn 

This is the cognitive problem in karamg. learned by an 

There is perhaps one f^ditional tlnng ’ this 

organism when he acquires „ot directly ger- 

must be mentioned in passing altho g , en mas- 

mane to our line of inquiry. Once a which 

tered, it would seem that organise almm ^ 

new situations are approached i learning 

maae-wise rat, for example, Vo ° ” 

situation, seems not to nose q -.grc-) fgr example, 

experiment by Goodnow and Pet pay-off on a 
once their subjects have learned on p finding other 

“two-armed bandit,” they OPP™® . „ to the alternatives 
patterns by responding are trying to discover a pat- 

in the situation. Even when they ^ pay-offs, their 

tern in what is essentially a random ^oXaa^dness. It is in- 
sequential choice behavior shows , response makes it 

teresting that this acquired regularity ^ p^^rtem 

possible for them to locate new ruso exposure to random 
when these are introduced after a » . ^ designed to 

positional pay-offs. Even though the behavio 
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grade and separated them into those who had done well and 
those who had done poorly on a standard spelling achievement 
test, taking as subjects those who fell in the highest and low- 
est quartile of the class. He then presented these children 
brief exposures of pseudowords, which they were to write 
do\vn immediately after the card bearing each word was re- 
moved. Some of the words were first-order approximations to 
English, essentially random strings of letters that had the same 
frequency distribution of letters as does English. Some were 
third-, and fourth-order approximations to English constructed 
y Miller, Bruner, and Postman (1954) in connection with an- 
other experiment, words like mossiant, vernalit, pokerson, 
ONMICUI^ APHYSTER, which reflected the probability structure 
of^ ^nghsh very closely and which, but for the grace of God, 
might have been in the dictionary. Take the case for five-letter 
pseudowords. For the first-order or random 
words, there was little difference between good and poor speU- 
A-K ^ nonsense approximations to English, there was a 

mrV, ‘he two, the good spellers showing a 

much superior performance. 

eroops is in what they had 
had ^ learning to spell English words. One group 

learni^! rote, the others had been 

probabflitip^fTu system based on the transitional 

Alone- flip r letter sequences in English, 

vetifv Of Cambridge Uni- 

Salzburp tn t occasion of an international seminar at 

Enelish^snMbf Swedish, French, Dutch, and 

of letters ability to reproduce random strings 

to any laniniaiT''i^ briefly (that is, zero-order approximations 
these ianni^tr a third-order approximations to each of 
inTbiiitv m®?' af ‘here was no difference 

ability favnrin random strings, but a real difference in 
in one’s “ reproducing nonsense 

languane stoclr sense immediately to what 

mjolkkor KIOOR following nonsense words belongs: 

noNi and sn nn °'rrvaNCHE, teianode, fatio- 

’ • When one leams a language one learns a cod- 
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generalizable coding system for learning about falling bodies, 
and by using the code one can go beyond any partial data pven 
one about falling bodies. But how does one teach somebody 
“about a country” in general so that given some new specific 
knowledge about the country he can effective y go eyon i 
by appropriate inferences based on an effective coding system? 
We consider each of these problems in turn. 


Conditions ASeciing the Acquisition oj Coding Systems 

Essentially, we are asking under what “ 

organism learn something or, as we put it, code something m 
a generic manner so as to maximize the transferability of the 

learning to new situations? . 

Let me propose four general sets of conditions *=1^ “ 
relevant here. The first of these is set or attitude. Th 
is need state. The third is degree of bl 

learning from which a more generic coding y 
derived. The fourth is diversity of „,„,n,ent to 

The role oj set. It is a perennial source 
psychologists interested in the learning pr experi- 

learn” is such a distinction between 

Scitotal“ng aS'"intentional learning. What is the dif- 
ference between the two? ronceot attainment 

Take typical experiments in the field of concept m 

as a case in point. In most such ^ memorizing 

sic study (1920), the subject „ pictures or 

what nonsense syllables go with wh ^ ^resented — ones 
words. One subset of pictures in the ar y P common 

that all contain unbeknownst to the su j another sub- 

defining property- will have the labd CIV and a^ 
set, let us say, will have the label D - , j j goes with 

is one in which the subject is to learn wh.c^abe 
which pictures. Insofar as ‘h®^’ gyyect is engaged in 
volvmg the memorization of labels, attainment. An in- 

what can only be 6j°Ss that when subjects 

teresting experiment by Reed (194 ) 
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discover whether the old pattern will recur again, its regularity 
makes it possible to discover new patterns. 

Three general problems now emerge. The first problem con- 
cerns the conditions under which efficient and generalizable 
coding systems will be acquired. What wall lead a rat to learn 
the sequence LRLR in such a generic w’ay that it wall be trans- 
ferable to the sequence of turns RLRL? What wall lead a 
child to learn the sequence 2, 4, 8, 16, 32 ... in such a way 
that It transfers to the sequence 3, 9, 27, 81 ... ? This we 
shall call the conditions of code acquisition. 

The second we may label the problem oj creativity. It has 
wo aspects. The first has to do with the inventive activity in- 
volved m constructing highly generic and widely appropriate 
coding systems, armed with which a person will subsequently, 
in a ig y predictive w’ay, be able to deal with and go beyond 
ThaJi! ^"forrnation he encounters in his environment. 

aspect of the problem of creativity is the develop- 
rnrfincTc ^ to utilize appropriately already acquired 

thincr hpP c consists in being able to recognize some- 
ml® “ ‘0 be a case of some 

beine^awl f ‘bat one has dealt with before — 

related to ^’^^a’P'e, that laws that were originally 

tralmift J 1 ?by=!'es also fit the case of the analysis of 

Sllt. l'' '“P ‘bat carries us from BolU- 

theories of ° conception of entropy to modern 

(19481 The “ ™t‘ated by Claude Shannon 

tive analosiVaM ^ a * entropy with information was a crea- 

b7™fjbe„it LlVplpSr^^^^^^ 

of instnicHand'' > be considered is the problem 

coding I'S l oae. It concerns the best 

matters so as to non ™ t '"'bich to present various subject 
example, the 

A is an efficient and highly 
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solve all discrimination problems as exemplars of the oddity 
principle. 

It is perhaps Kurt Goldstein (1939) who has insisted most 
strongly that one may in general characterize the typical sets 
a person brings to problems along the dimensions of abstract- 
ness and concreteness. The person who is high in concreteness 
deals with information or events in terms of their own specific 
identity and does not tend to genericize what is learned. The 
abstract attitude is one in which the individual can not only 


tear himself away from the given, but actually may not deal 
with the given save as an exemplar of more generic categories. 
How people “get to be” one way and the other or bow they 
maintain an ability to operate at both levels is something we 
do not understand with any clarity, although some tentative 
proposals will be put forth in the following section. 

To sum up: the manner and the degree with which newly 
learned knowledge is coded genetically can be influenced in a 
transient way by situational instruction and in a more perma- 
nent way by the regimen of one’s past experience. One’s “atti- 
tude” toward learning, whether a transient or an enduring 
thing, will then determine the degree to which one is equipped 
with coding systems that can be brought to bear on new situa- 
tions and permit one to go beyond them. 

Need state. I should like to dust off the Yerkes-Dodson 
haw at this point and propose that the generality of the coding 
system in terms of which newly acquired information is organ- 
^ed depends upon the presence of an optimum motivational 
state. Very high and very low drive lead, I think, to an increase 
m concreteness of cognitive activity. There is a middle state ot 
,‘ve level that produces the strongest tendency toward generic 
learning. 

het me illustrate this by going back to the exper^ent of 
Jiruner, Matter, and O’Dowd previously referred to. Consider 
rl? groups. Each group was given enough training o 

a criterion in learning the turn pattern LRLR and then 
eighty additional trials of overlearning. The only dit- 
^ace between the groups was that one group did its learn- 
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operate under such a set, they attain concepts more slowly and 
remember them less well than under instructional conditions 
where the subject is told frankly what is the real objective of 
toe experiment — that is, to find what makes certain designs 
av s and otoers DAX’s. In an extensive series of experiments 
and Austin (19SS), moreover, it is evi- 
attributes of a class of 
rw t K- ® “ ‘arms of which a 

aquivalent- leads to certain 
wTn tbe 1 w’'”' '“'■"’■"S sats that are absent 

learn« memorization. The subject 

of informal-” 1 ^^ instances to gather an optimum amount 
attrihufeTotrTr^ discovery of the defining 

in this TOnv ^ DAX’s. Once success has been achieved 

learninv and “Stances can be recognized with no further 

need no lonil encountered 

the code th^e retention. For now, knowing 

nstances ennnn reconstruct the fact that all positive 

Wbutes "^re aU marked by certain critLl at- 

nongenerkallv'amft,'^*'^ person to proceed 

learfed wafL ^ Proceed as if what was to be 

Instructions servru yo” wifi'"'™ 

“ Ob*T "C? “ 

history. For’ by^ virtue ’"^rruction is our own past 

deformation with resprct ,‘i”'''“P’ '/ '"“i a professional 

ematician tends witif f ^ coding events. The math- 

terms of certain f^,^ ■"°re and more events in 

profession. The historiarhr “rre the stock in trade of his 
so too the Dsvrlinl ' i Particular deformations, and 

“onkey ' adS'°f With experience, Harlow’s (1949) 
gradually develop a deformation too and attempt to 
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twelve-hour ones. The difference in VTE was 
marked during the early transfer tnals as "f"’. 
hibited by the less hungry rats predominantly m ‘he ^ 
of the maze, at the choice-point that the only real altema 
tive, for once the first turn was correctly mastered, the of 

the pattern followed. , . , , . ji 

It would seem, then, that under conditions 
a path to the goal has been learned, it 
as “this path to this goal” and is -t »dedjr acquired 

example of a more generic pattern, .otinn nri^ps the 

kind of goal.” In consequence, when a new situa e , 

driven creature does not have a generm cod ng systern^t 
permits him to go beyond it “insight u y. fl 945 ) had 

die students of geometry in 

learned to do the operations necessary^ knowledge into 

this parallelogram but had not genera slightly differ- 

a coLg system for haridling parallelograms of slightly 

ent size, shape, or position. patent to which 

Impelling drive states seem .Iso aftecUhe eatenU 

a person is able to apply already y y to go 

systems to new material An illustrative 

appropriately beyond the >"' 0 ™ ^nd Bruner 

study is provided by the u=Tcr‘m subjects 

(1948) on perception under stre. wg_^P 
were used. They began by having . „_jgr usual labo- 
word sentences Presented tachistoscopy a 
ratory conditions. Then the stress gr P , porting on the 
sible perceptual recogmtion task to per level too 

details of a complex picture presen c , During these 

brief in duration for adequate per badgered by the ex- 
stress trials they were rather n-erctosly badg^yre^ 
perimenter for performing so poor y , of judging 

harder. The other group Tvp ^en a J; ^ presented 
the illumination level at which badgered. Then 

at the same exposure levels. And groups. The 

additional sentences were ^ven su j sentence- 

stress group showed no further x-geg group continued 

and word-recognition thresholds, the nonstress gr 
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ing under thirty-six hours of food deprivation, the other under 
twelve hours of deprivation. When the two groups were then 
transferred to the reversal pattern, RLRL, the moderately 
motivated group showed positive transfer, learning the new 
single alternation pattern significantly faster than they had 
learned the original pattern. The very hungry group showed 
marked negative transfer. 


The behavior of the two groups at the time of transfer is 
revealing. When transferred, the moderately motivated groups 
showed much more disturbance in behavior. When these highly 
trained animals found the old reliable door at the first turn 
blocked, they drew back from the choice-point and sometimes 
took as^ long as twenty minutes before they could make up 
their minds about what to do next. They defecated, seemed 
ups^, and spent a great deal of time looking back and forth 
at the two doors. Several of the animals, at the end of this 
period of delay, then charged through the now correct first 
door and continued to charge right through the now correct 
^ngle alternation pattern and made no errors from then on. 
Utners made somewhat more errors, but on the whole, their 
learning was rapid. 

highly skilled and highly motivated 
f ^ ? u 1 .^ thirty-six-hour deprived group, showed quite dif- 
ferent behavior. Finding the first door locked, they barged 
ng over and took the alternative door, and then attempted 
nsuccessfully at each successive alley to make their old turn. 

J animals persisted in this for many trials and 
to other forms of systematic response — such as 
In cum habits — that were not single alternation. 

T OT p ’ ^ seemed as if they had to unlearn the old pattern of 
L^R responses and then relearn a new one. 
mnl. ?n^!f particular feature of the behavior of the ani- 
amonnf nf% S^’oups that wants special attention. It is the 
on in t>if* around’^ or VTE-ing or scanning that went 

motivafpH groups. As Tolman (1938) has observed, highly 
back anH show less VTE behavior, less looking 

hunirrv anim^ points. So, too, our thirty-six-hour 

s during original learning in contrast with the 
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Klein (1951). One cannot *pe“f^ng the manner in 

resultants of need states wi states, 

which the organism has learn needs” is the establish- 

The resultant of ‘‘“f KltS c'k gen«al regulatory sys- 
ment in behavior of what Kle .® g^eh systems m the 

terns. In a sense, we have ®{ect that a high need 

rat and monkey when we spe^ « organism to deal wi* 
state has the effect of *be ® ore generic sigmfi- 

the here-and-now without conceivable that m some 

cance of what is being learned. It ^ 

higher organisms this may not Y r-* generic coding- 
Degree oj mastery and its r species, the rat. 

Let me begin again -oimals who have been oyer- 

StarlingRced (1954) ^Son with black the positive 

trained on a black-white d'f "(m to a black-whim dis- 

stimulus, are able to transfer animals trained sim- 

crimination with white positive Bruner, Matter, aii 

ply to criterion and then * .j^^gg groups of twelve-hou 

O’Dowd study already referred to, e P .j^als were used. 

and three groups of thirty-sm-hour hungry terms of 

High- and low-motivation 8'‘’“Pn „air^of groups was given 
amount of original ttern until they just reac e 

original training on an LRLR P twenty additional tria s 
criferion; a second pair was given wenty^.^ ^ My 

practice beyond criterion, and biggest effect in the s V 
additional overtraining trials. amount of 

was in the interaction of drive „ their overHaming. 

ing. For the twelve-hour groups, th^ pattern. But only 

the better they did on transfe , positive transfer, 

the highly ovmtrained gt°“P ^^flbouj *e same amoun‘ °f 
strongly motivated animals tentative oondusion 

negative transfer. We eric coding provided m 

overtraining and mastery aids gener . ^ ^^dom 

tion is not severe. . ...prcial area, fo^ 

We are in the midst of “ ““‘"bolovist divides sh^,,^.^ ^ 
of common sense °'.‘!;!!ruS°acTe makes perfect” 
the matter of practice and dnu. 



56 


JEROME S. BRUNER 


to improve. What was striking about the performance of the 
two groups in the latter half of the experiment was that the 
stress subjects either overshot the information given and made 
wild inferences about the nature of the briefly presented words, 
or they undershot and seemed unable to make words out of the 
briefly presented data at all. In terms of the Jamesian electric 
sense of analogy, it was as if the stress introduced either too 
many ohms of resistance into the circuit or removed too many 
of them. The stress subjects, let it be noted, did not behave 
consistently in the overshoot or the undershoot fashion, but 
seemed to go back and forth between the two. 

Let me note finally in connection with code acquisition 
and/or the transfer of acquired codes to new situations that 
there is one interesting feature of the Harlow (1948) experi- 
ments on the acquisition of learning sets that is not often 
enough remarked. Recall that in the typical experiment of this 
kind, an animal is trained to choose the odd member of a set 
of stimuli, and that after training on a variety of such prob- 
lems he is able to do so regardless of what characteristics the 
stimuli have: the odd one of several shapes, of several colors, 
of several junk stimuli, and so on. These experiments are car- 
ried out with animals who are only very lightly motivated. 
They are well fed before they are run, the reward used con- 
sists of a half or even a quarter of a peanut, and it would al- 
most be fair to say that the most impelling drive operative is 
the manipulative-curiosity drive that Harlow has rightly made 
so much of in his recent writing. The use of such a mild moti- 
vational regimen is well advised. The fact of the matter is that 
one does not pt such elegant principle learning in more highly 
moUvated animals. A very hungry monkey may not develop 
such learning sets at all. Again, more generic coding seems to 
be inhibited by a condition in which the information to be 
acquired has too great instrumental relevance to a need state 
then in being. 

Let me conclude this section on the role of need states in 
acquiring and utilizing coding systems with an important ca- 
veat, one that has been insisted upon particularly by George 
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coding the numbers. If they recognize that the numbers are 
grouped as follows 

5-8-12-15-19-22-26-29 

and that this series begins with 5 and is made “p of ^cessive 
additions of 3 and 4, then what they had better pmohce .s S 
then add 3 and then 4 and keep repeating 
Mastering this coding system requires ^ 

different practice than trying to remember the ^ene y 
As George Miller (1951) puls it in his ^e^Wful Mmn of 
recoding systems, “Suppose that we rran ^ 

body falls through space when it has been ^ jo 

given number of seconds. One way to tac • e P 
make measurements, summarize stupid way 

and then memorize the table . . . This i ry 

to proceed because we memorize each numb g^ts 

related to aU the other numbers ... All tne m 

can be recoded into a simple rule that says ,v,|,ut 32 All 

at the end of t seconds is gtV2. The f .f |’"rements 

we need remember is 16t^ Now we store , „ / 234). 

away in memory by storing ‘“=JS/rin“ThX^^ and 
Again, we had better practice rememb g 
the value of g, and never mind pracUcing on the table 
urements from which it was produced. , j-qj „here 

But yet this fails to meet Istem^in advance, 

we do not know the appropriate co g ^ jj? Our 

what is the best practice procedure j 

rats and those of Starling Reed f ^ it in a 

amount of drilling at their task before ^ 

generic way. And it seems to be ^^^jjary at a simpler 

tain amount of skill development is . e ^jjg learning 
level of coding before Sener^c rec ^jjg classic 

can occur. The earliest onelemaphic code learn- 

study by Bryan and Harter (1*®^ ctudies: one first learns 
ing, can be reproduced in many laie terms of 

to code the messages in terms of e » of regroup- 

words, then in terms of sentences, of less generic 

ing or recoding depend upon pnor m 
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well-thumbed proverb and the darling of practically all S-R 
learning theory. To be sure, it is a moot point in these theories 
just what it is that practice makes one perfect at. Nobody de- 
nies that it makes one perfect at the thing being practiced, but 
there is still debate on whether it also improves one at things 
beyond what one has practiced. The position of most stimulus- 
response theorists has been that it does not make one perfect 
at^ anything save the thing itself and that transfer to other 
things depends upon whether the other things contain elements 
identical to those that existed in the first task. We shall leave 
aside the question of how fast and loose one can play with the 
word ‘‘identical” in the egression “identical elements,” for it 
is obvious that exploring its usage will be a discouraging ven- 
ture. Even in the original monograph of Thorndike (1903) it 
was claimed that one form of identical element shared by two 
problems was that they could be solved by the same principle! 

In any case, to return to the main issue at hand, there is an- 
other school of thought that proposed insight and understand- 
ing as a more important factor than drill in improving both 
performance of a particular task and in guaranteeing wider 
generalization of the learning to other situations. The names 
of Wertheimer (1945), Katona (1940), Duncker (1945), and 
^ associated with this position, and the mod- 
ern been provided by International Business Ma- 

progressive school and its apostles have 
T 1 ^ v.^ chief carriers of the practical banner. 

Hriii . ^ pseudoissue. The nature and effect of 

MnrAm is a function of what has to be learned, 

turp nf tv! speak of drill without specifying the na- 

r^Hrp wr ^ drive conditions under which it takes 

beinfr' about practice or training as if it were 

Firtit indifferently constructed black box. 

Tv-itnnn’c nature of materials to be learned. Take 

Ivatonas example of the string of numbers: 

58I21S19222629 

asked to remember it, the amount of practice 
required to become perfect depends upon their method of re- 
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plars of the word “dog” and several exemplars of “cat” m 
demonstrating the linguistic code utterance “cats and dogs are 
different.” The quantitative informational importance o' 
sity of instances in concept attainment has been dealt wit 
elsewhere and I would only like to consider some of the com- 
mon-sense implications of the matter here. ^ . 

The process of finding out what is generic about a give 
situation so that one can then deal with similar situations later 
— know their solution without having to go through t"e tem 
ous business of learning all over again — consists essentia y 
of being able to isolate the defining properties of class 
events to which the present situation belongs, n a 
formation experiment, for example, if a^ J 

discover what makes certain cards “positive” and 

“negative,” his task is to discover which of the discrimm 

tribWs or which combination of discriminable 

present in the positive instances and absent in terras 

ones. I think one can think of the matWr of diver y 

of the interesting old proverb, “The fish wii ^ ® ,. j— the 

cover water,” as indeed man was very late senericiz- 

atmosphere. Unless one is exposed to some ® , -ubtle 

ing does not seem to be stimulated. Kurt e , 

point when he urged that the best way to “ 

ture of a social process was to try to 't>r 

face of changes in events does one begin ^ 

tion necessary to abstract generic ,. „nnclusion. 

This suggests a rather simple but learning 

If we are to study the conditions “"der w i 
occurs, the pattern of much of present lea g , 

drastic change. The present ®PP'’“'*.y "jo sfudy to condi- 
acquisition of new learning and, possib y> carried our ex- 
tions that produce extinction. When we dismiss them 

perimental subjects through these st'P^- .j.j^ exception, 

or, if they are animal subject, dispose of to 
of course, is to cliniaan, but even been ac- 

and cognition is of the cross-sectiona VP • . human 

customed to speaking of maze-wise ra s inconvenience, 

beings, but in the spirit of being annoyed by an inco 
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methods of coding. One’s limited immediate memory span re- 
quires one to deal first with the dits and dahs of single letters. 
Then gradually when the dit-dah arrangement of a letter takes 
on unitary properties, that is, can be categorized as a unit, it 
may be grouped with other unitary dit-dah arrangements into 
words. When words are codable as units, then one goes to sen- 
tences. So too with the rats: they must master the regularity 
of a set of turns before it becomes possible to reorganize or 
recode in terms of a single alternation principle. 

In sum, then, the question of mastery comes down to this. 
Learning often cannot be translated into a generic form until 
there has been enough mastery of the specifics of the situation 
to permit the discovery of lower-order regularities which can 
then be recombined into higher-order, more generic coding 
systems. Once a system of recoding has been worked out 
whereby information is condensed into more generic codes, the 
problem of mastery becomes one of mastering the recoding 
system rather than mastering the original set of events. More- 
over, the nature of practice cannot be simply specified in terms 
of repetition to and beyond mastery of a specific task. Rather, 
one must specify the conditions under which practice takes 
place, whether with the auxiliary intention to search out a 
generic coding system or whether simply with a rote learning 
intention. Finally, the need level at which the organism is prac- 
ticing a task must also be specified. Practice at a high rate of 
drive may produce no generic learning. Low-drive practice 
may. 

^ Diversity of training. I think that we know intuitively that 
if we wish to make a group of students understand the Pythag- 
orean theorem in plane geometry, it helps to illustrate the in- 
tuitive proof of the theorem to use several right triangles of 
different dimensions, and indeed it might also help to demon- 
strate that the theorem does not apply to nonrectilinear tri- 
angles. It also seems intuitively right, does it not, that if mon- 
keys are to be taught Harlow’s oddity problem it helps or 
indeed may be essential to g^ve them training choosing the odd 
. arrays? So too when we play the 

Iren, we point to several exem- 
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whoever has read Max Wertheimer’s account (1945) of his 
conversations with Einstein on the formulation of the special 
and general theories of relativity cannot but be st™* by 
emphasis on the construcUve, nominalistic, and essentially su^ 
jective conception of science-making that prevails m modem 

'’’'&ti“ty of constructing formal modek thejfel 
constructs is a prototype of what we mean y 
generic coding systems that permits one to go beyo 
data to new and possibly fruitful predictions. 

Let us consider the creative acts byj'bich P 
structs a “theory” for deaUng with a P™blem^be g , 
say, is as it is in a Duncker-type problem. ^ body, 

paratus capable of destroying a tumor in e . 

The difficulty is that the amount [“‘^'^“on si^ t 

stroy the tumor is also suffident to destroy 

through which it must pass in reaclung solver did not 

the ffikulty? Let us assume that the P^'-bta solver 

leam a rouUne technique in medical school for deabng witn 

* We'^l^sume (and it is not “^“S’prod 

ffietleimt^ r o^wS”: sltion^y be 
child knows, for example, that if a plank get 

two children across a gap get across the gap 

across one at a time in successive orde g across 

at die same time if they can find two , i-aie- 

it. This is highly either solve the problem 

ory” nor by remembering it does one e 

or create a relevant coding system. wTiatever proc- 

Suppose now that the person using two 

esses are involved, to a converge at some 

x-ray beams, each of less than lelbal ^ j specific to 

angle upon the tumor. This solution, mso indeed it is 

the single problem at hand, is still no “produced” 

not altogether clear that any^ng new generic 

or “created.” \Vhat we mean by a tneo^ ^-terial character- 
coding system is a representation of the cnteri 
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The fact of the matter is, as Beach (1954) has recently 
pointed out, that early and diverse training of lower organisms 
seems to be one of the conditions for producing “intelligent” 
behavior in the more mature organism. If we really intend to 
study the conditions of generic learning by the use of the 
transfer-of-training paradigm I have proposed, then we shall 
have to keep our organisms far longer and teach them original 
tasks of greater diversity than we now do if we are to discover 
the conditions affecting generic learning. 

The Invention or Creation oj Coding Systems 

The past half century has witnessed a profound revolution 
against the conception of science inherited from the Newtonian 
period. Newton saw the task of the scientist as a journey on 
the sea of discovery whose objective was to discover the is- 
lands of truth. The conception was essentially Baconian. 
Newton’s Principia was not proposed as a theoretical system 
but as a description of discoveries about nature. His Opticks 
was in like vein a disquisition into the secrets of light. Indeed, 
Jonathan Edwards preached to his parishioners in Western 
Massachusetts on Newton’s discovery of the spectral compo- 
sition of white light as an instance of the fact that God had 
given man sufficient capacities to see through to some of the 
deepest secrets of God’s design. To a considerable extent, the 
layman’s view of science is still dominated by the spirit of dis- 
covery, by the spirit of naturalistic realism. 

The temper of modern science is more nominalistic. The 
scientist constructs formal models or theories that have pre- 
dictive value, that have a value in going beyond the informa- 
tion available. One works with sete of observations that one 
fits into a theory. If the theory cannot take one beyond one’s 
observations, if it does not have the “surplus value” that is 
demanded of a theory, then the theory is trivial. The universe 
is a set of perspectives devised by scientists for understanding 
and rendering predictable the array of observations that are 
possible. Whoever has read Robert Oppenheimer’s account of 

Lord Rutherford’s World” in his Rieth Lectures (1954) or 
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path capacity of an over-all medium i^s be 

in principle, an infinite load (radiatjon or “ 

delivered to a destination. In principle then, 
yond to the hypothesis that »« load is too large to ddivm 
simultaneously across a medium, given the solution of techn 

cal limitations. , . +;,•*„ nvpr and 

It seems to me that the principal creative ^ctwi y 
heyond the construction of abstracted coding y j 

comhination of different systems into new ™d "«>« g 1 
systems that permit additional prediction. 
cause of this that, in Whitehead’s 

in science seems to occur on the “bLlorfal 

is virtually no research available on this ^ _ nsvchologists 
creativity How. for example, do Physmlogmal 
comhine the coding systems of biology an p y ^ 
physicists their component disaphnes to 
gent? We might begin by looking. 

The Problem oj InslrncHon 

What we have said thus far -''fw™ tofwe wiS 

educational practice, and it is with one y tjie sub- 

to conclude. HOW shall we leach “ teach 

ject matter were geometry we readi y f coding sys- 
the person those axioms theorems j„ji^dual to go 

tern — that will maximize the ability en- 

beyond the information given in ai^ P j^j^o^piete state- 
counter. A problem in geometry « = P ^ is a three- 


. problem in geomei., ^ a 

ment, one that has unknowns in it. w r. j,g, 

sided figure; one side measures *, an length 

tween them is z degrees and P™ j,™two angles as well as 

of the Other side and the Size of the 0^ go beyond what 

the area of the triangle.” One /"Us ’ m^Sperson has learned the 
IS given. We know intuitively tl^t if P such feats, 

formal coding system, he be ab P Navaho 

But how describe the history ° ^ P g criterion should 
culture? I would propose that mucn description of 

prevail here as we apply to geometry. 
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istics of the situation just described, a contentless depiction of 
the ideal case, empty in the sense that geometry is empty of 
particulars. It is this emptying operation, I would propose, 
that constitutes the creative step in inventing or producing a 
coding system. It is also the step that is involved when one 
learns something generically. In riiis sense there is only a dif- 
ference in degree between what we have spoken of as generic 
learning and what we here call the production of a generic cod- 
ing system. 

Pursue the matter a bit further. The problem solver says to 
himself, “This must be a general characteristic of loads, media, 
and destinations within the medium. Every medium has an ar- 
ray of paths to a destination within it and each path has a 
capacity. The number of paths required for the simultaneous 
transmission of a load to a destination is the size of the load 
divided by the capacity of any single path.” Now we say 
the person has a theory: he has to some degree emptied the 
problem of specific content. 

When we ask what leads to such an emptying operation (or 
abstraction, if one prefers the more conventional term), we are 
forced to answer by describing the conditions that inhibit it. 
What then inhibits “theory construction”? I would submit that 
the conditions inhibiting theory construction of this kind are 
the same ones that inhibit generic learning — the conditions of 
code acquisition described in the preceding section. For ge- 
neric learning and the abstracting or “emptying” operation 
are, I think, the same thing. 

But consider one other aspect of the creation or acquisition 
of generic coding systems. It consists of a form of combining 
activity that is made possible by the use of abstracted or 

empty codes. Take the formulation just given — the theory 
o oads, media, destinations, and path capacities. It now be- 
comes possible to combine this formalized system with other 
formalized systems to generate new predictions. For example, 
suppose the problem solver goes on to combine his new formu- 
lation with the equally abstract formulations of analytic geom- 
etry. The number of paths converging through a medium to 
an enclosed destination is infinity. Therefore, the combined 
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vated by a desire for intellectual economy.” In th® broadest 
sense, the economy is a predictive economy — to be able to g 
beyond givens to a prediction of unknowns. , 

I would submit, I think, that it is only by ““ 

ally fertile” propositions or generic codes that 6“”® ... 

tion in the broad range of human knowledge is .,^Pation 
General education does best to aim at being gen ’ 

training men to be good guessers, stimulating ability to go 
beyond the information given to probable reconst 
Other events. 


Conclusion 

This has been a programmatic essay on 
which it becomes possible for P“P ^ ^ , p go be- 

mation given them, or as Bartlett (1951) P i ^ 

yond evidence, to fill in gaps, to y^^o^vstems 

the problem as one involving the learning , . , 

that have applicability beyond the situatmn 

learned. In essence, our proposal is tha learning and in 
conditions that maximize the transferab ^ examine more 
pursuit of that we have urged 

closely what is involved when we lear g , nature 

tivational conditions, the kinds of P^“= .■^'Jotr’i g^^^^ of 
of the set designed for gaining an opPmjUyjene^^^^^ g ^ P^^_ 
materials. Rate of acquisiPon “od ” coming 

ing have occupied us for a generatio . jpectlv with the 
generation we can concern “having been learned, 

utility of learning: whether, one th g , ® j required, 
other things can be solved with no passed from the 

When we have achieved this leap, we wi phlem solving, 

psychology of learning to the psychology of promem 
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a people’s history is that set of propositions that permits a 
given individual to go beyond the information given to him. 
This, if you will, is ‘*the” history of a people, the information 
that is necessary to make all other information as redundant 
or predictable as possible. So too in characterizing Navaho cul- 
ture: that minimum set of propositions that will permit the 
largest reconstruction of unknowns by people to whom the 
propositions are revealed. 

Let me in general propose this test as a measure of the ade- 
quacy of any set of instructional propositions — that once they 
are grasped, they permit the maximum reconstruction of ma- 
terial unknown to the rcconstructor. My colleague Morton 
White (1950) argues persuasively for this position when he 
says (pp. 718-719), 


We ought to start by observing that a history contains true state- 
ments about the whole course of . . . [an] object’s existence. True 
statements about the future of the object will be as much part of its 
history as true statements about its remote past. We must observe 
at some of these statements have causal implications whereas 
othMs do not . . , The next thing to observe is that there are two 
kinds of historians, two kinds of students who ivant to approximate 
the whole truth about a given object. First there are those who con- 
ceive it as their task to amass as many true singular statements as 
c^ be amassed at a given moment, and in this way approximate the 
i ^ ^ historian. Clearly this seems like the way to approach 

n in ni e or very large number of statements — gather as many as 
you can. ut then there are historians who are more discriminating, 
. ° recognize that some singular statements are historically more 
important than others, not because they fit in with some moral point 
. because they are more useful for achieving the his- 

Tf ^ object as here defined. The first group is near-sighted. 

to amass everything in sight on the theory that this is a sure 
method of getting dose to the whole truth. But it fails to realize 
nr*, ^ a which secm to have causal significance 

the object^^ ° oome to know things about the future and past of 


White then goes on to compare the criterion of “causal fertil- 
lty_ in history with the criterion of “deductive fertility” in 
logic, noting that “both attempts at brevity ... are moti- 
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Friti Hcidcr 


The first point I rrant to mention concerns the tem 
“coding.” We will hear it used again and again. _ 

Brunswik’s paradigm: distal stimulus proxi effects 

intraorganismic events - proximal 

Now, when Bruner talks about coding, ^ „{ jome 

either proximal or distal stimuli are encoded ” 
systems of coding, which in this diagram we 
sider as intraorganismic events or structures. -n-taet with 
sense of the environment or in order .f .‘‘“^"or 

the environment, we have to assimilate i * _ j, jj 

have to transform it into our own d re- 

what Bruner means by coding. We *a call°"encod- 

gards that as the decoding process nrocesses to the 

ing” the portion stretching from term "encod- 

responses. And Brunswik, in his paper, Histal stimulus 

when he Ulked about the «laUon betw en ^ 
and proximal stimulus, and the term nprceotion. Well, it 
the process of utilizing proximal ^coding” and “de- 

seems to me that when we use the te speak, from 

coding,” we always talk about a trans a i , jysiem of 

one language into another language, t„P „e talk about 
representation into another „e translate; we 

decoding, we forget the language mto translate, 

are only concerned with the language ^ concerned with 

When we talk about encoding we are every case of 

the language into which we transla a- ppe sys- 

translation from one language into an , 



DISCUSSION 


abstract space. Only when they toe 

e^erience that the level stays the Txll K 

Bruner mentioned common-sense ideas “ “ °^on 

order empirical learning; I would say “ “71° s 

sense we toe certain formal of 

I have been trying to find out more about t y 

mon-sense psychology, its “ language in which we 

Underlying our ordinary ^Kout interper- 

talk about other people and m wto we 
sonal relations is a structure of c ^ ^ g' systematic 

rather exact and like any scenUfic structure o, sy 

concepts. So I would say that 7 -— ■ern"connec- 
world is not based exclusively o 

tions and correlations. , nrouisition about 

Now, in regard to the conditions ^ j wonder 

which Brunet made some very ’“‘TitioM one which, judging 
why he did not include in these co pauld have 

from other parts of the paper, one would tonh ne 
included-the factor of the Pf^^tuch in per- 

rangement of stiinuli, “”^a7or a structure. In some 

ceiving the general meaning of an e We don’t see 

cases il is very hard to see Te “to, so to speak, 

anything beyond the superfiaal layer layers. 

In other cases we seem to see rig ^{3 „! the planets 

and I think it is not chance that the m m ^ system- 
or the free faU were the points '’ 7 ® ^herfthe laws of 
atic physics started. These are ^ Tt is as if some of the 
gravity show through on the sur ac • points where we 

skeleton of nature were exposed -yniities more or less 

can have access to the atter is structured m 

directly. In psychology, the^ „prv deep, buried in the 

such a way that the X givTup digging and say, 

ground, so that some people mere y ^ stimulus pat- 

“Let’s stay on the ground.” I * r paper, the section 
tern is recognized in the last sec , gee generalities? 

on instruction. How do we tea P _ general struc- 
\Ve prepare the material in ^ ^ ^ jjlso the secre 

ture becomes more visible, and tha , 
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tem of manifolds into another system, there is both encoding 
and decoding. That is how, I think, one can make a bridge 
between Bruner’s “coding*’ and the “decoding” about which 
we will hear later. 

The second point concerns the equivalence categories. You 
remember that there are two points here, illustrated by two 
examples, of how one goes beyond the information given. The 
one is the equivalence category, which allows us to go beyond 
sense data to the class identity. I think you remember the ex- 
ample with the apple. And the second point is the redundancy 
of the environment with the example of reading a word with 
letters missing. I cannot help wondering why there are these 
two groups — whether the first one is not also a redundancy. 

The next point refers to something similar, to the relation 
between formal and empirical components, or systematic and 
empirical components, in this encoding. To learn probabilities 
would mean to learn low-order empirical laws. And then, the 
formulation of relationships between acceleration and some 
other variables, for instance, implies a fitting of a systematic 
network of concepts to an empirical manifold. Now, Bruner 
some cases we use partly this prob- 
abilistic learning of low-order empirical relations, partly the 
^ igher or more formal order of learning. That is one possibil- 
ity . that the two can be used at the same time side by side in 
order to solve^ the same problem. But there is also another 
possibility, which he mentioned in his paper at a later point, 
name y, that the encoding into a formal coding system helps 
us m collecting experiences. In many cases, when we learn 
these probabilistic connections, we learn them only because we 
ave a formal system that gives us the concepts and allows us 
0 see the regularities. That is in a way illustrated by the ex- 
periment of Goodnow and Pettigrew, which Bruner mentioned: 
alter learning one pattern, subjects respond more systemat- 
i^Uy to the alternatives in the situation. That is the role of 
acquiring facts. Piaget, for instance, has some beau- 
1 says that children do not recognize that the 

eve 0 water is horizontal in a tipped glass because to be able 
to see that it is horizontal they need some reference to a more 



A BEHAVIORISTIC ANALVSIS 
OF PERCEPTION AND LANGUAGE 
AS COGNITIVE PHENOMENA 

Charles E. Osgood 

Universily cj Illinois 


Psychologists, when they ate •=* f*”! Pf; 

chologists, limit themselves to observing ® ® . Between 
organism (stimuli) and "hat comes out 
these two observation points lies a . „gion 

ous system. Nowadays it is fashionable el theory “ 

as “a little black box.” In any case, Psychological theoj^^^ 
distinct from psychological observation, is ™ . hearing 

about what goes on in this little black box. Thc°^c^hemi J 
and color vision, principles of asswiation, 8 
reinforcement, notions about cohesive forces , j 

esses in a visual field -all i-^P'y “^^010 made 

how the nervous system works. If these “ P 
explicit, as Hebb (8) has done, for Tories select 

“neurologize,” but, explicit or not, psychological tneor 

from among nourophysMoS’'^' '''“'wo general classes 
Behavior theories are often divided rnndels is insuffi- 

-the S-S and S-R models, ^ch of Jeqnately 

cient, an incomplete theory. The S between these and 

handle relations among input events nothing about 

central, “meaningful” events, but it not told 

how they eventuate in behavior. For ex J; ’ j visual 
by Kohler (13) how a pattern of direct currents 
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of good style, and the secret of making a good table summariz- 
ing experimental results. One can make it in very different 
ways, as you all know; it can be made in such a way that one 
doesn’t know at all what it is all about, and one can, just by 
rearranging it, make the general trends suddenly visible. 

I want to mention one more point in regard to the learning 
of generic coding systems. Bruner seems to think that learn- 
ing always proceeds from a specific to a generic form. First the 
lower-order regularities are discovered, then they are combined 
into higher and higher orders. I wonder whether there are not 


exceptions to this development- I wonder whether, in many 
cases, when one is used to handhng material on low levels with- 
out generality, one doesn’t often become settled and whether 
mat may not really hinder one from seeing the general mean- 
ings. Very often amateurs in science or engineering are the 
ones who have the creative ideas and see through to the generic 
evel because they do not have too much mastery of the ma- 

j learned anj^ing that 

might hinder them from going further. 
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organism are expressed and hence turned again into environ- 
mental events. The three levels of organization are assumed to 
apply to both sides of the behavioral equation to both decod- 
ing and encoding; (1) a projection level of organization, 
which relates both receptor and muscle events to the “am via 
“wire-in” neural mechanism; (2) an integration level, whii* 
organizes and sequences both incoming and ou J* 

events; and (3) ^ '^presentation or cognitive level, ^ is ^ 

once the termination of decoding operations an 
of encoding operations. We have evidence for a re ^ 
levels, but the principles that apply most parsimoniously to 
one do not apply easily to the others. 

Projection 

The receptor surface of the organisin is 
mapped upon the sensory cortra. ^ 

muscle system is rather precisely mapped P . 

cortex. The most direct evidence for these sta emen is the 

predictability of experienced ekctrically. One 

when the sensory or motor cortex is . :^f.moTl)hism. 

general principle of the projection level, en,^ clmnlv an un- 

This doL not mean that the projection ‘s ^mp yjn 
complicated relay system. At the successive y P . 
between periphery and cortex transverse j ex- 

possible lateral interactions of limited ^ gynap- 

ample, across any band of impulse-bearing lateral 

tic level there seems to be in operation P elements in 
facilitation and inhibition — more rapi ^ impulses 

the band are further faciUtated by and con- 

received lateraUy from more slowly firing^ Relatively damped 
versely the firing of the slower eleme barrage, 

by receiving laterally a more rapid, „t,_mening of con- 
Something of this sort seems to underli ^ jj 

tours and segregation of figure from_ ground in vision, 
the phenomenon of masking in audition. _i,-,.acteristics of 
One can also, I think, handle the gna as the ap- 

both color and brightness contrast, such phe 
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brain elicits those responses in vocal muscles which constitute 
saying “circle” or “square.” Similarly, the S-R model may 
adequately handle rather simple relations between stimulus 
and response variables, but it says little or nothing about 
either the integration of sensory events (perception) or the 
integration of response events (motor skill) . And neither model 
has had much to contribute to an understanding of symbolic 
processes. 

Language is challenging to the behavior theorist because it 
includes at once the most complex organizations of perceptual 
and motor skills and the most abstract, symbolic processes of 
which the human animal is capable. It is also a necessary first 
step in the application of psychological principles to social 
behavior, because it is mainly via language that one nervous 
system establishes relationship with others. Perception presents 
equally difficult problems. Phenomena that have been called 
perceptual range the gamut from projection-system dynamics 
to meaningful processes, and certainly the integrational charac- 
ter of perception, which Gestalt psychologists have stressed, 
has been the Waterloo of contemporary behaviorism — I know 
f^’odel that gives a convincing interpretation of 
standard perceptual phenomena. It is my hope that a com- 
bined analysis of language and perception may shed some light 


In the body of this paper I shall describe a highly specula- 
tive conception of behavior, which at least pretends to be a 
^mp ete theory, in scope although certainly not in detail. It 
will necessarily imply a conception of how the nervous sys- 
em operates how it determines the relations we observe be- 
stimulus inputs and response outputs — but I shall try 
the theory itself in psychological terms. It is a model 
^ gradually developed in the course of my work on 
nguage behavior. It envisages two stages and three levels of 
or^nization between stimulus and response in the complete 
is what I shall call dccodmg, the 
• whereby physical energies in the environment 

^ it*” ^^reted by an organism. The second stage is what I 
s a ca encoding, the total process whereby intentions of an 
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organism are expressed and hence turned again into environ- 
mental events. The three levels of organization are assumed to 
apply to both sides of the behavioral equation, to both decod- 
ing and encoding; (1) a projection level of organization, 
which relates both receptor and muscle events to the team via 
“wire-in” neural mechanism; (2) 0.0 integration level, 
organizes and sequences both incoming and ou 
events; and (3) a representation or cognitive 
once the termination of decoding operations an ® , 
of encoding operations. We have evidence for a r 
levels, but the principles that apply most parsimonious y 
one do not apply easily to the others. 


Projection 

The receptor surface of the organism is ’'tetet Wisely 
mapped upon the sensory cortex. Similar y, motor 

muscle system is rather precisely mapped “P . 

cortex. The most direct evidence for these ®teteme th^ 
predictability of experienced sensations or one 

when the sensory or motor cortex is . :..„„rt)tism. 

general principle of the projection level, u ■ -imnlv an un- 
This do« not mean that the projection 'S ^mp y un 
complicated relay system. At the successive ^ P . 
between periphery and ™'tex transverse c 
possible lateral interactions of limited ®“P , synap- 

ample, across any band of impulse-bearing . , lateral 
tic level there seems to be in operation P elements in 
facilitation and inhibition — more rapi y impulses 

the band are further facilitated by — bon wi* imp 
received lateraUy from more slowly hr S j^tively damped 
versely the firing of the slower elemen ® barrage, 
by receiving laterally a more rapid, „i,,rnening of con- 
Something of this sort seems to underli W jj 

tours and segregation of figure from ground m vision, 
the phenomenon of masking in audition. -i^nracteristics of 
One can also, I think, handle the e^a as the ap- 

both color and brightness contrast, such p 
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brain elicits those responses in vocal muscles which constitute 
saying “circle” or “square.” Similarly, the S-R model may 
adequately handle rather simple relations between stimulus 
and response variables, but it says little or nothing about 
either the integration of sensory events (perception) or the 
integration of response events (motor skill). And neither model 
has had much to contribute to an understanding of symbolic 
processes. 

Language is challenging to the behavior theorist because it 
includes at once the most complex organizations of perceptual 
and motor skills and the most abstract, symbolic processes of 
which the human animal is capable. It is also a necessary first 
step in the application of psychological principles to social 
behavior, because it is mainly via language that one nervous 
system establishes relationship with others. Perception presents 
equally difficult problems. Phenomena that have been called 
perceptual range the gamut from projection-system dynamics 
to meaningful processes, and certainly the integrational charac- 
ter of perception, which Gestalt psychologists have stressed, 
h« been the Waterloo of contemporary behaviorism — I know 
luodel that gives a convincing interpretation of 
stendard perceptual phenomena. It is my hope that a com- 
bined analysis of language and perception may shed some light 


n t e body of this paper I shall describe a highly specula- 
te conception of behavior, which at least pretends to be a 
comp ete theory, in scope although certainly not in detail. It 
wi 1 necessarily imply a conception of how the nervous sys- 
m operates how it determines the relations we observe be- 
tween stimulus inputs and response outputs — but I shall try 
to phrase the theory itself in psychological terms. It is a model 
as gradually developed in the course of my work on 
nguage behavior. It envisages two stages and three levels of 
rgamzation between stimulus and response in the complete 
behavioral act. The first stage is what I shall call decoding, the 
^ process whereby physical energies in the environment 
organism. The second stage is what I 
encodmg, the total process whereby intentions of an 
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organism are expressed and hence turned again into environ- 
mental events. The three levels of organization are assumed to 
apply to both sides of the behavioral equation, to both decod- 
ing and encoding; (1) a projection level of organization, 
which relates both receptor and muscle events to the brain y 
“wire-in” neural mechanism; (2) an integral, on level, which 
organizes and sequences both incoming and outping neura 
events; and (3) a representation or cogmhve ‘f. 

once the termination of decoding operations an e ini 
of encoding operations. We have evidence for al re 
levels, but the principles that apply most parsimoniously to 
one do not apply easily to the others. 

Projection 
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cortex. The most direct evidence for these = " 
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parent solidity of objects viewed binocularly, the continuity of 
optimum visual movement, and figural after-effects with pro- 
jection level mechanisms. TWs argument has been given in 
more detail in my book (23) and in the paper by Heyer and 
myself (24), which proposed an interpretation of figural after- 
effects alternative to that offered by Kohler and Wallach (13). 
It relies heavily on the work of Marshall and Talbot (16) and 
others on the functioning of the projection system. 

The main point here is that there are many so-called percep- 
tual phenomena that will probably be shown to depend upon 
projection mechanisms and hence be entirely predictable from 
knowledge of the stimulus and knowledge of projection dy- 
namics. Such phenomena represent changes in the sensory 
signal itself, as I have defined it, rather than subsequent utili- 
zation of it in interaction with other signals. 

Another characteristic of the projection level is that Us junc- 
tionirtg is not modifiable by experience. I know of no evidence 
showing that “what leads to what” in either sensory or motor 
projection systems can be modified by learning. The projection 
system is a perpetual tabula rasa — a centrally fixated object 
produces the same activity in Area 17 at twenty years as it did 
at twenty months, even though the subsequent utilization of 
these signals may Ije quite different. The experiments of Sperry 
(30) and others, in which segments of either sensory or motor 
projection systems are transplanted in embryo, also provide 
impressive evidence for the absence of functional modifications 
at this level — an animal operated upon in this manner will 
continue to lift the left limb when the right limb is shocked, 
for example, with no evidence of learning. Appropriately, the 
work of Senden (29), with human adults recovering sight for 
the first time, andRiesen (27), with chimpanzees reared in dark- 
ness, shows that certain so-c^led perceptual functions are in- 
dependent of experience — primitive isolation of figure from 
ground, fixation of an object in space, contour formation, color 
and brightness differentiation, and certain others. 

The salient point for the behavior theorist is this: because 
the projection systems do display these two characteristics — 
isomorphism and inability to modify through experience — we 
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can depend on stimulus-and-response observations as faithful 
indices of the sensory and motor signals with whose more cen- 
tral interactions I think our science of behavior is concerned. 

Integration 

Even the crudest observations of behavior reveal that cer- 
tain patterns and sequences of responses are more readily 
executed than others and that certain patterns and sequences 
of stimuli have priority over others. Apparently both motor 
and sensory signals are capable of becoming structured or 
organized. I think there is a very simple property of nervous 
tissues that accounts for such structuring, and D. O. Hebb (8) 
has already put his finger on it. Whenever central neural cor-- 
relates of projection-level signals are simulianeously active and 
in fibrous contact, either directly or mediately, an increased 
dependence of one upon the other results. A few e:q5lanatory 
comments are in order about this statement. First, we must 
say that it is the more central neural correlates, rather than 
the sensory or motor signals themselves, which can thus be 
associated, because the projection systems are not modifiable 
through experience, as we have seen. There is no requirement 
that the central correlates of signals be isomorphic with these 
signals; in fact, existing evidence indicates that strict isomor- 
phism breaks down beyond the sensory projection level. Sec- 
ondly, strict simultaneity among the signals whose more central 
correlates are to be associated is not necessary; the work of 
Lorente de No and others describes reverberatory circuits 
which would prolong acfivarion an<f hence make p<Jssible into- 
gration over time. 

In a greatly oversimplified way, Figure I attempts to illus- 
trate what I have in mind here. The isomorphic relations be- 
tween stimuli and sensory signals and between responses and 
motor signals are shown on lower left and lower right respec- 
tively. It is assumed that cells at the termination of the projec- 
tion system (for e.xample, sensory or motor signals, as I have 
called them) have ample synaptic contacts with certain more 
central cells to guarantee exciting them (in the case of sensory 
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decoding) or being excited by them (in the case of motor en- 
coding). These are the cells in the integration level, a, b, and 
c, which I call “central correlates.” This utilizes what I believe 
is a general principle of central nervous tissue: the probability 
of an antecedent neurone being a sufficient condition for the 
firing of a subsequent neurone is some direct function of the 
density of fibrous contact at their synapse. The control exer- 
cised by one cell over the firing of another may be increased, 
of course, by determining bombardment via mediate, circuitous 
routes; this is illustrated by cell x in the sensory integration 
system. 



Figure 1 

The conditions given in this diagram are such that in the 
stimulus input to this organism the contingency of events A 
and B is greater than that between events A and C, and simi- 
larly for responses A and B versus A and C. This means that 
the resultant tendency for central correlate a to activate central 
correlate b should be greater than its tendency to activate c. 
I have indicated this in the diagram by a thicker band of con- 
tacts on cell b from a than on cell c from a. 

Now, as I said before, I wish to outline a psychological the- 
ory, not a neurological one. What kind of psychological prin- 
ciple seems to be embodied here? Given isomorphism between 
observables and signals, which makes it possible for me to deal 
dircctlv with observable stimuli and resoonses. I can nhr.vr* 
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the following pair of principles: sensory integration — the 
greater the frequency uuitk which stimulus events A and B are 
associated in the input to an organism, the greater will be the 
tendency for the central correlates of one, a, to activate the 
central correlates of the other, b. This principle says in effect 
that patternings, regularities, and orderings of events in the 
stimulating environment of an organism come to be mirrored 
in the structuring of its sensory nervous system. Motor inte- 
gration — the greater the frequency with which response 
events A and B are associated in the output of an organism, 
the greater will be the tendency for the central correlates of 
one, a, to activate the central correlates of the other, b. This 
says in effect that patternings, regularities, and orderings of 
the overt behavior of an organism, no matter how established, 
will come to be paralleled by equivalent organizations within 
its motor nervous system. 

It should be stressed that what I am calling sensory and 
motor integrations function as classes of intervening variables, 
anchored directly to antecedent and subsequent observables, 
respectively, via a simple frequcncy-of-co-occurrence function. 
How would varying this frequency factor be expected to affect 
what is observed? 

I suggest that with high frequency of stimulus or response 
pairing the central correlates of one will become a sufficient 
condition for the excitation of the correlates of the other. I 
shall call this an evocative relation. Behaviorally it means that 
the occurrence of some of a set of related stimulus events will 
produce the central e^erience of the others as well and be 
reported or responded to as such, without their external cor- 
relates necessarily being given at all; it means that the initia- 
tion of some elements of a response pattern will set the whole 
pattern going. With a lower frequency of stimulus or response 
pairing, the central correlates of one will become merely a con- 
dition for “tuning up” the correlates of the other. I shall call 
this a predictive relation. Perhaps here the energies delivered 
from the antecedent cell to the dependent cell, while not adequate 
to fire that cell, are available for summation with energies being 
delivered via the direct path. Behaviorally this would mean an 
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experience-determined increase in the stability of both decod- 
ing and encoding processes by the organism — perception of 
certain cues would increase the probability of also perceiving 
others, in competition with many simultaneous stimuli; initiat- 
ing certain responses would increase the probability of also 
initiating others, again in competition with many simultaneous 
action tendencies. In a sense we would have here a mechanism 
for reducing the “noise” in both decoding and encoding. 

Let us look into some of the behavioral implications of this 
principle. In ordinary perceiving we seldom receive complete 
information — the environment is inspected with rapid, flighty 
samplings, and intensity-duration factors in the projection 
system certainly imply that these samplings must yield only 
partial signals — nevertheless, perceptual experiences are usu- 
ally wholistic. I assume that what I have called evocative rela- 
tions, based on high frequencies of input pairing or redun- 
dancy, underlie the well-documented closure and “filling in” 
phenomena. Directly relevant are some recent papers by Fred 
Attneave (1) in which he demonstrates that “various Gestalt- 
factors including symmetry, good continuation, and other 
forms of regularity may all be considered to constitute redun- 
dancy in visual stimulation and be quantified accordingly 
within a framework of information theory.” I have not at- 
tempted myself the application of information-theory statistics 
to the phenomena subsumed under this integration principle, 
but I suspect they would be quite appropriate. We refer to 
“closure” when actual stimulus events, as independently meas- 
ured, correspond to what is perceived, but the same tendency 
toward completion of an integrational unit lies at the base of 
many perceptual illusions, where the actual stimulus events do 
not correspond to what is integrated. I have an electric clock 
at home which can’t be reset after the current has gone off 
briefly; I have to stop it and wait a day until time catches up. 
Every once in a while I glance up to find the time, and mo- 
mentarily I see the sweep-second hand moving 1 Considering 
the thousands of times clock-face signals have been followed 
in my e:q)erience by sweeping second-hand signals, this illu- 
sion becomes understandable. 
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Merely predictive relations in perceptual decoding are also 
familiar in everyday experience. It is easier to follow a famil- 
iar juke-box tune than an unfamiliar tune against the uproar 
in a local tavern; the more familiar the camouflaged object 
in a complex picture, the more readily its contour can be 
traced. On the experimental side, I would interpret the findings 
of Bruner and Postman on the perception of incongruity (4) 
along these lines — the most common response to trick cards, 
say a black six of hearts, presented tachistoscopicaliy, was to 
complete the integration set in motion by either the color or 
the form, but, as would be expected from the lack of reciprocal 
“tuning up,” exposure times for decoding trick cards were sig- 
nificantly longer than for normal cards. Similarly, Hake and 
Hyman (7) have found that subjects will come to reflect in 
their predictions about successive stimuli the sequential de- 
pendencies built into the series, even though they may be un- 
aware that these dependencies exist. Hake says (6), “It appears 
that the mechanism by which we develop expectancies about 
the occurrence of probabilistic events operates such that over 
longer series of trials or choice points we [come to] expect 
events about as often as they appear.” 

Turning now to integrations in ordinary motor encoding, it 
may be noted first that S-R behaviorists have always relied 
upon proprioceptive feedback as the mechanism for organizing 
motor skills — and this despite the fact that as long ago as 
1917 Lashley pointed out that there simply wasn't enough time 
in rapidly executed skills for impulses to be carried to and 
from the sequentially activated muscle groups. In a more recent 
and very stimulating paper given in the Hixon Symposium 
(14), he makes this point again (p- 123); “Sensory control of 
movement seems to be ruled out in such acts. They require 
the postulation of some central nervous mechanism which fires 
with predetermined intensity and duration or activates differ- 
ent muscles in predetermined order. The mechanism might be 
represented by a chmn of effector neurons, linked together by 
internuncials to produce successive delays in firing.” This does 
not mean that proprioceptive feedback mechanisms are unim- 
portant. On the contrary, I think that three stages in skill 
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formation could be traced; (1) a very slow and uncertain pat- 
terning or ordering of responses on the basis of exteroceptive 
controls, as in imitating the seen movements of another person; 
this makes possible (2) a transfer gradually to proprioceptive 
controls (feedback), accompanied by considerably increased 
speed of execution; and this more rapid and stable organiza- 
tion in turn makes possible (3) a transfer to central program- 
ming in the integrational motor system which we are discuss- 
ing. 

Here again, a very high frequency of pairing should result 
in the formation of evocative relations among motor events. I 
call such tightly integrated patterns motor skill components.” 
All the complex acts with which we deal as psychologists seem 
to be compounded of such components — “opening the door,” 
for example, is a complex act involving an arm-extending-and- 
hand-opening component, a hand*closing component, a wrist- 
twisting component, and an arm-flexing component. These 
same elements, just like the syllables of spoken language, enter 
in various combinations into the myriad activities of everyday 
life. Motor integrations may lead to errors of completion anal- 
ogous to perceptual illusions — in typing, my favorite error 
is regularly to add an “n” to the word ratio, presumably be- 
cause of the tendency to complete the very common “ion” that 
terminates words like action, fashion, and of course, ration. 
Based on lower orders of frequency, many response-response 
integrations become merely predictive motor relations — un- 
buttoning one’s shirt is predictive of peeling it off, lighting 
one’s cigarette is predictive of blowing out the match (much 
to my occasional embarrassment when someone just then in- 
dicates the need of a light!) I do not mean that stimulus con- 
trols are absent in such predictive motor sequences; rather, 
the motor preparation decreases the probability of disturbance 
through ordinary stimulus changes. In other words, there seems 
to be a syntax of behavior just as there is a syntax of language, 
and this provides a stability of customary action that frees it 
from constant voluntary supervision. 

The integrative mechanisms we have been discussing appear 
even more clearly in language behavior, and this is because the 
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to the rate of syllable production in ordinary speech (about 
4/sec.); it is also suggested by the fact that slowing down 
one’s speech is usually accomplished by prolongation of syl- 
labic boundaries, for example, "syll-a-ble pro-duct-ion.” Here 
again we have a limited number — much larger than the num- 
ber of phonemes, to be sure — of motor patterns and sequences 
used with such high frequency that they become evocative 
integrations. Think o! the number of word units in which the 
syllable “bit” appears — the word “bit” itself, “habit,” “arbi- 
trary,” “bitter,” “prohibit,” “bitsy,” and so on. These syllables 
involve both simultaneous and sequential integrations of many 
motor elements in the vocal system, and they come to function 
as units in behavior. 

The operation of predictive integrations in language has a 
number of excellent experimental demonstrations. Postman, 
Bruner, and Walk (26), for example, have shown that imbed- 
ding a single reverse-printed letter in a meaningful word 
lengthens the tachistoscopic exposure time at which that letter 
can be reported as reversed more than imbedding it in a series 
of unrelated consonants — the normal configuration of the 
familiar word is thus highly predictive of its components — 
and this was true despite the fact that the average exposure 
time for letters in meaningful words was very much shorter 
than for letters in nonsense sequences, which also follows from 
the integration hypothesis. An experiment by Miller, Postman, 
and Bruner (18) shows that vaiying the sequential probabili- 
ties of orthographic materials affects their recognition times in 
the expected way. And we may add Shannon’s finding that the 
guesses of subjects as to what letters should follow sequences 
of varying length matched very closely redundancy measure- 
ments made on large samples of English texts. 

But it is in the grammar of a language that one observes 
the most remarkable predictions over time — a phenomenon 
which, interestingly enough, Lashley, in the Hixon Symposium 
mentioned earlier, took as his jumping-off point for an analysis 
of serial order in behavior. While in the rapidly flowing tide 
of conversation, both speakers and listeners attend to the 
lexical units in messages that represent semantic choices, leav- 
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ing the complex grammatical and syntactical regularities to 
take care of themselves. It would be safe to say that the lay 
user of a language is almost never aware of its grammatical 
structure, couldn’t possibly describe its laws, and yet follows 
them faithfully. When analyzed linguistically, the rules of 
grammar prove to be elaborate cases of redundancy or predic- 
tiveness. One such grammatical redundancy mechanism is 
congruence: in the present tense in English, the occurrence of 
a singular subject sets up a readiness for a verb ending in s 
(The boy runj but the boyj run); a time marker sets up a 
readiness for the appropriate tense tag on the verb (Yesterday 
in the city I bought a hat); a dependent clause marker sets up 
a readiness for the major clause {When I come, open the 
door). In terms of our model, it is the frequency with which 
such grammatical redundancies have been heard and produced 
that sets up in the nervous system predictive integrations that 
match the structure of the language. As would be expected, the 
longer the interval between congruent elements, weaker 
becomes the set and the more likely errors. 

Being a relatively uninflected language, Engh'sh depends 
heavily upon syntactical ordering mechanisms, another gram- 
matical redundancy. “John loves Mary” is quite a different 
proposition from “Mary loves John,” as many a jilted lover 
has discovered. In Latin these words could be kept in the 
same order and the difference in implication borne by inflec- 
tional endings. If I say “the happy, little all of you 

feel a strong tendency to fill in some noun. If I say “the farmer 
killed the you have essentially two structural alterna- 

tives, a noun or a noun phrase (for example, dtick or ugly 
dttcHing). If I say “the old man eats the set of struc- 

tural alternatives is larger, but still Umited (a noun, dinner, 
meat; an adverb, sunjtly, heartily; a prepositional phrase, 
■with his hands, on the table, and so on). At each point in a 
language message, then, we l^ve a hierarchy of structural al- 
ternatives, this hierarchy varying in its probabilistic character 
with the grammatical restrictions in the language as a whole. 
The closer the language user’s nervous system can come to 
matching these restrictions ndth its own predictive integrations, 
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to the rate of syllable production in ordinary speech (about 
4/sec.); it is also suggested by the fact that slowing down 
one’s speech is usually accomplished by prolongation of syl- 
labic boundaries, for example, “syll-a-ble pro-duct-ion.” Here 
again we have a limited number — much larger than the num- 
ber of phonemes, to be sure — of motor patterns and sequences 
used with such high frequency that they become evocative 
integrations. Think of the number of word units in which the 
syllable “bit” appears — the word “bit” itself, “habit,” “arbi- 
trary,” “bitter,” “prohibit,” “bitsy,” and so on. These syllables 
involve both simultaneous and sequential integrations of many 
motor elements in the vocal system, and they come to function 
as units in behavior. 

The operation of predictive integrations in language has a 
number of excellent experimental demonstrations. Postman, 
Bruner, and Walk (26), for example, have shown that imbed- 
ding a single reverse-printed letter in a meaningful word 
lengthens the tachistoscoplc exposure time at which that letter 
can be reported as reversed more than imbedding it in a series 
of unrelated consonants — the normal configuration of the 
familiar word is thus highly predictive of its components — 
and this was true despite the fact that the average exposure 
time for letters in meaningful words was very much shorter 
than for letters in nonsense sequences, which also follows from 
the integration hypothesis. An experiment by Miller, Postman, 
and Bruner (18) shows that varying the sequential probabili- 
ties of orthographic materials affects their recognition times in 
the expected way. And we may add Shannon’s finding that the 
guesses of subjects as to what letters should follow sequences 
of varying length matched very closely redundancy measure- 
ments made on large samples of English texts. 

But it is in the grammar of a language that one observes 
the most remarkable predictions over time — a phenomenon 
which, interestingly enough, Lashley, in the Hixon Symposium 
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dated with O, C, Q, and G will have varying conditional prob- 
abilities upon occurrence of the subset of signals from the 
lefthand, which are common to all; their absolute frequencies 
of occurrence, however, are all probably sufficient to produce 

Setl 

given: 

alternatives: 

but never: 


(context bound) (ambiguous) 


Set 2 

given: 

alternatives: 

but never: 


(context bound) 

Figure 2 


(ambiguous) 
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the smoother become both decoding and encoding processes 
and the fewer decisions have to be handled by the semantic 
system. 

By way of evidence that these grammatical redundancies do 
facilitate decoding and encoding, we might cite the following: 
Wilson Taylor (31), using his “c\oz" procedure in which the 
subject fills in the gaps in mutilated messages, finds that with 
both sides of the gap given as in his method structural deter- 
minism is almost perfect (for example, in filling in “the old 

man along the road,” all subjects will fill in a verb 

form even though they vary semantically in what verb they 
choose). Miller and Selfridge (19) and others have demon- 
strated that ease of learning and retention of meaningful mate- 
rials varies with the degree of approximation to English struc- 
ture. Along similar lines, one of my students, Mr. Albert Swan- 
son, compared the ease of learning nonsense sequences that 
retained the structure of the English sentences from which 
they were derived, for example. 

The maff vlems oothly urn the glox nerfs 

with matched materials in which the grammatical cues had 
been eliminated, for example, 

maff vlem ooth um glox nerf. 

Despite the greater absolute amount of material in the struc- 
tured forms, they were learned significantly more easily than 
the matched strings of nonsense items. 

Before leaving this integrational level, we should deal at 
least briefly with a problem raised by the existence of these 
hierarchies of alternatives. In grammatical ordering mecha- 
nisms we have seen that at each choice-point in a message the 
speaker or hearer has available a set of alternative construc- 
tions, having different probabilities attached to them; similarly 
in perceptual decoding a particular subset of signds will be 
predictive of a hierarchy of potential integrations, each having 
a different probability associated with it. Take as examples the 
two sets of letters shown in Figure 2. Based on the absolute 
frequencies of occurrence in this type-face, integrations asso- 
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ity a rapid succession. The integrational system seems to op- 
erate in such a way that many are called but only one is chosen. 


Representation 

Let’s take a moment to see what kind of organism we’ve 
constructed so far. On the input side it is capable of rather 
faithfully recording as sisals what events take place on its 
receptor surface; it is also able, on the basis of ejqrerience, to 
integrate these motor signals into evocative and predictive 
units that reflect redundancies in its own past behavior. But 
something is obviously missing: this organism does not connect 
with its own activities events that are happening in the world; 
it is completely “mindless” in the colloquial sense. In other 
words, we have so far dealt exclusively with S-S and with R-R 
relations, and what is missing are S-R relations. 

Stimulus events may be related to response events at all 
levels of organization, and these associations may be either 
innate or acquired. Some sensory signals have an innate 
“wired-in” connection with specific responses (unconditioned 
reflexes) and additional classes of signals may acquire such 
direct connection with motor signals (conditioned reflexes). 
Similarly, at the integrational level, associations between com- 
plex patterns of sensory and motor signals may be innate — 
certainly, the complicated organization of instinctual sex be- 
havior falls in this rubric, as does the “freezing” reaction of 
baby birds to certain complex retinal patterns. It also seems to 
be a general characteristic of the central nervous system that 
S-R relations originally organized on the “voluntary” level 
will, if repeated sufficiently often, become autonomous integra- 
tions — most sensory-motor skills seem to suffer this fate, 
reading aloud and typing as well as t3dng one’s shoes and 
brushing one’s teeth. 

But the most important mechanism for associating sensory 
events with motor events — certainly in the human, and I 
suspect in the higher vertebrates in general — is via a two- 
stage mediation process. The essential notion here is that in the 
course of associating external stimuli with overt behavior some 
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what I have called evocative integrations. Yet, given the arc 
as a stimulus set in the tachistoscope, one never sees all of 
these possibilities at once — perception would be a perpetual 
jumble if such were the case! Rather, we experience one alter- 
native or another, that having the highest over-all momentary 
conditional probability. The larger context may select among 
alternatives — C is the only possibility in QUICK, but C and 
O are competitive in the ambiguous context of LOCK. The 
same arguments can be made on the basis of the second set of 
letters — B, D, P, R — where the composite jumble would 
be even more unlikely. 

These facts require some extension of our notion of how the 
integrational level operates. In the first place, I think we must 
distinguish between frequency of co-occurrence of signals and 
redundancy within hierarchies of alternative integrations. The 
former seems to be the basis for setting up integrations, while 
the latter is the basis for selection among alternative integra- 
tions containing the same subset of initiating signals. Two 
integration hierarchies may have identical redundancy char- 
acteristics (for example, a .50, .30, .10, .05, .05 probability 
structure) and yet on the basis of absolute frequencies of oc- 
currence one may be evocative throughout and the other 
merely predictive throughout; in either case, only that alterna- 
tive which is momentarily dominant will be effective. And this 
implies this notion: selection of the momentarily most proba- 
ble integration among the hierarchy of alternatives based upon 
the same sttbset of signals serves to inhibit all other potential 
integrations. I am not going to speculate upon the possible 
neural basis for such selection among alternatives, except to 
point out that there are known to be in the cortex “suppressor 
areas” whose excitation produces generalized spread of inhibi- 
tion and Ruch tentatively identifies them with “attentional” 
functions (Area 19 seems to exert such an effect upon the 
visual system). I might also point out that many thoughtfully 
introspective people, psychologists among them, have reported 
the “singleness” of awareness or consciousness — as if at any 
one moment we are capable of handling only one item of in- 
formation, the apparent multiplicity of attention being in real- 
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fractional portion of the total behavior elicited by the signifi- 
cate. I call such fractional behavior a representational media- 
tion process. It is representational because although now elic- 
ited by another stimulus it is part of the behavior produced by 
the significate itself — this is why the bottle becomes a sign 
of milk-food object and not any of a thousand other things. 
It is mediational because the self-stimulation it produces can 
become associated with various overt responses appropriate to 
the object signified — sight of riie bottle can thus mediately 
evoke “yum-yum” noises and reaching out the arms. Just what 
portions of the total behavior to the significate will appear 
redintegratively in the mediation process? At least the follow- 
ing determinants should be operating: (1) energy expenditure 
— the less the effortfulness of any component of the total be- 
havior elicited by the significate, the more likely is this com- 
ponent to appear in the portion elicited by the sign; (2) in- 
terference — the less any component interferes with on-going 
instrumental (goal-directed) behavior, the more likely it is to 
be included; (3) discrimination — the more discrimmable 
any component from those elicited by other signs, the more 
likely it is to be included. There is considerable evidence in 
the conditioning literature that certain components of UR, 
particularly “light-weight” and autonomic components, ap- 
pear earlier in the CR than other components. 

Figure 3 diagrams the theoretical development of perceptual 
and linguistic decoding. We may take as illustration the object, 
BALL. The large S at the top of the diagram refers to those 
stimulus characteristics of this object (its resilience, its shape, 
its weight, and so on^ which reliably produce certain total be- 
havior (rotary eye-movements, grasping, bouncing, squeezing, 
and even the pleasurable autonomic reactions associated with 
play-behavior), all of which are ^rmbolized by RT. Now, ac- 
cording to the mediation hypothesis, the sight of this ball as 
a visual sensory integration, initially meaningless, will come to 
elicit some distinctive portion of the total behavior to the 
object as a representational mediation process {ra — Sa). To 
the extent that this process occurs, the visual pattern b^omes 
a perceptual sign (S) signifying BALL object, e.g., this is a 
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representation of this overt behavior becomes anticipatory, 
producing self-stimulation that has a symbolic function. There 
is nothing highly original about postulating such mediation 
processes. My own use of the notion stems directly from Hull’s 
conception of the “pure-stimulus-act,” which incidentally he 
suggested (11) would prove to be the basis of abstraction and 
symbolism in behavior; the same idea is used by Guthrie as 
“movement-produced-stimuli,” and Tolman’s basic conception 
of a “sign-significate-expectation” can, I think, be shown to 
be functionally identical. But whereas Hull and Guthrie, at 
least, only called upon this device in dire extremities, when 
single-stage mechanisms proved insufficient, I consider it to be 
the usual form of S-R learning. And furthermore, taking Hull’s 
suggestion about s3mibolism very seriously, I have tried to 
show that the representational character of the mediation proc- 
ess provides the basis for a theory of sign behavior — or, if 
you will, of cognition. 

We may start with the fact that certain stimulus events 
have a “wired-in” association with certain response events; for 
the hungry infant the taste and feel of warm milk in the mouth 
are reflexly associated with swallowing, salivating, and diges- 
tive activities, and the pressure of a yielding object agmnst the 
lips is reflexly associated with sucking and head-turning. This 
type of stimulation I call a significaie. However, since I want 
this class to include previously learned as well as wired-in 
relations, I would define a significate as any stimulus that, in 
a given situation, reliably elicits a predictable pattern of be- 
havior. Thus all unconditional stimuli in Pavlov’s sense are 
significates, but the reverse is not true. Now, there is an in- 
finitude of stimuli that are not initially capable of eliciting 
specific patterns of behavior — the sight of the breast or the 
infant’s bottle does not iniUally produce salivating, for ex- 
ample. Under what conditions will such a pattern of stimula- 
tion become a sign? 

I would state the conditions this way: whenever a non- 
significate stimulus is associated with a significate, and this 
event is accompanied by a reinforcing state of affairs, the non- 
significate will acquire an increment of association with some 
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quire, as its own mediation process (»-m — some part of 
the total behavior to the perceptual sign and/or object — 
presumably the mediation process already established in per- 
ceptual learning includes the most readily short-circuited com- 
ponents of the total behavior and hence should tend to be 
transferred to the linguistic sign. Thus, a socially arbitrary 
noise becomes associated with a representational process and 
acquires meaning, e.g., a unit in linguistic decoding. 
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Figure 4 

Figure 4 diagrams the theoretical development of instru- 
mental and linguistic encoding. Stage c, called “circular reflex,” 
is a necessary first step, because syllable units must become 
integrated into skills by the practice babbling provides, and 
the child must be able to repeat its own vocalizations on an 
auditory feedback basis before it can imitate others. The sec- 
ond step, “imitation,” involves nothing more than primary 
generalization — the tendency to repeat a heard sound spreads 
from self-produced cues to other-produced cues — and upon 
hearing mother say ‘^bal!” the child says “bah,” his nearest 
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unit in perceptual decoding. In other words, here at the ground 
floor in the development of meaning is the development of 
perceptual significance. Long before the child begins to use 
language, most of the sensory signals from its familiar en- 
vironment have been lifted from their original Jamesian chaos. 



Figure 3 


have become perceptual signs of objects by virtue of associa- 
tion with representational portions of the same behavior the 
objects themselves produce. Incidentally, this seems to carry 
back one step further the philosophical argument about the 
nature of meaning; the visual images of objects, rather than 
being “the things themselves,” as is usually assumed, are 
actually signs whose significance must be acquired. 

Now, whereas perceptual signs bear a necessary physical 
relation to the objects they represent, linguistic signs bear an 
arbitrary relation. It is characteristic of human societies that 
adults, when interacting with children, often vocalize those 
lexical items in their language code which refer to the objects 
being used and the activities underway. Thus Johnny is likely 
to hear the noise “ball,” a linguistic sign (S), in frequent and 
close continuity with the visual sign of this object. As shown 
on the lower portion of this figure, the linguistic sign must ac- 
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quire, as its own mediation process — Sn), some part of 
the total behavior to the perceptual sign and/or object — 
presumably the mediation process already established in per- 
ceptual learning includes the most readily short-circuited com- 
ponents of the total behavior and hence should tend to be 
transferred to the linguistic sign. Thus, a socially arbitrary 
noise becomes associated with a representational process and 
acquires mearung, e.g., a unit in linguistic decoding. 
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Figure 4 diagrams the theoretical development of instru- 
mental and linguistic encoding. Stage a, called “circular reflex,” 
is a necessary first step, because syllable units must become 
integrated into skills by the practice babbling provides, and 
the child must be able to repeat its o^vn vocalizations on an 
auditory feedback basis before it can imitate others. The sec- 
ond step, “imitation,” involves nothing more than primary 
generalization — the tendency to ri^eat a heard sound spreads 
from self-produced cues to other-produced cues — and upon 
hearing mother say “ball” the child says “bah,” his nearest 
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skill unit. Now, as shown in stage c, let us assume that the 
visual stimuli from BALL object already have signihcance for 
the child, that is, constitute a perceptual sign by virtue of elic- 
iting a mediation process (fm — s®) derived from BALL- 
raanipulating behavior. Then the pairing of the heard label 
“ball” with the perception of the object should have at least 
the following consequences: (1) a single-stage association be- 
tween the sight of the object and imitative labeling and (2) 
a two-stage, mediated association between sight of the object 
and imitative labeling, as shown by the starred arrow. Whereas 
the first of these is a meaningless process — sheer labeling 
that requires the physical presence of the object — the second 
represents the formation of a unit oj linguistic encoding. The 
association of a representational process frees the child’s lan- 
guage from the immediate here-and-now — any antecedent 
condition — desire for the object when it is missing, for exam- 
ple — which elicits the critical representational process is 
now capable of mediating the correct, socially communicative 
vocalization. This is the essence of abstraction in the use of 
language, I think. Also indicated in this figure is the fact that 
mediation processes can become associated with nonlinguistic 
instrumental reactions (the RX in the diagram) ; under appro- 
priate conditions of differential reinforcement, the child learns 
to crawl toward, reach for, and -smile at objects perceived as 
having “play” significance, like this BALL object. 

Perhaps the single most important function of representa- 
tional processes in behavior is as the common term in mediated 
generalization and transfer. As shown in Figure S, whenever 
various stimuli accompany the same significate, they must be- 
come associated with a common mediation process, and hence 
acquire a common significance. Thus, for the rat, the cluster of 
stimuli surrounding a food object (its appearance and odor, 
the auditory “dick” that announces its coming, the corner 
around which it is found, and so on) become roughly equiva- 
lent signs of the food object. To the extent that these signs 
have varied in their frequency of pairing with this common 
significate, they will constitute a convergent hierarchy of signs 
yielding same significance but with varying strength or 
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nrohabilitv. Similarly, when a number of different overt re- 
5_onses are reinforced in association with a particular sign or 
c?ass of signs, they will consUtute a hierarchy oj m- 

s^ZnXcts associated with the same mediator. With any 
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that signs may come to be associated with divergent hierarchies 
of mediators. If the same set of sensory signals accompamp 
food significates often, sex significates occasionally, and pain 
significates seldom, this set of signals will become a somewhat 
ambiguous sign, in that different representational processes 
will tend to occur with varying probabilities. In language, 
homophones like case, bear, and right are merely extreme ex- 
amples; here again, as whenever divergent hierarchies are 
operating, selection depends on context (e.g., conditional prob- 
abilities). 

The availability of such hierarchies to the mature organism 
makes possible the tremendous flexibility we observe in be- 
havior. If to a particular sign having a certain significance, the 
subject learns a new instrumental adjustment, such as pressing 
a lever or saying “Please,” this immediately becomes available 
to any other sign having the same significance. Here we speak 
of mediated generalization. If a novel set of sensory signals, 
such as a flickering light in the rat’s box or some unusual dark 
spots on the human’s skin, acquire a danger significance, all 
the previously learned instrumental acts associated with this 
significance immediately become available to this new sign — 
the rat will shift quickly to running, to turning the ratchet- 
wheel, and the like, and the human will immediately call the 
doctor, talk to his wise old grandmother, rub his arm with 
bacon grease, or whatever he has already learned to do in situa- 
tions having this significance. Here we speak of mediated 
transfer. The processes we call cognitive — concept formation 
and utilization, attitudes, personality traits, problem-solving 
— fit this mediational model, in the sense that they involve a 
class of stimulus situations associated with a common signifi- 
cance that mediates a class of alternative behaviors. 

There are several difficult questions that arise with respect 
to the mediation hypothesis. One is this: is such a two-stage 
process necessary? Even at the rat level, there is a great deal 
of experimental evidence requiring a two-stage interpretation: 
the separation of learning from performance in many of the 
investigations inspired by Tolman (33) ; the role of secondary 
reinforcement mechanisms in experiments by Mowrer (21), 
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Neal Miller (20), and others; the evidence for “learning to 
pay attention” in discrimination studies like those of Lawrence 
(15). At the human level: in the many studies of semantic 
generalization, the measured generalization between stimuli 
like JOY and GLEE obviously depends upon some common 
(and unobservable) mediating reaction to them, not to any 
physical similarities in the stimuli themselves (JOY and BOY 
are much more similar physicaliy); the separation between 
learning and performance is even more clear in human behav- 
ior — witness the changes in attitude that may be produced 
by quietly watching a television program — and, as far as 
I can see, the phenomena of meaning and intention, so ob- 
viously displayed in human language behavior, entirely escape 
a single-stage conception. Another question arises: what is the 
real nature of representational processes? Here I have little 
to say. Following Hull, I have attributed stimulus-producing 
response characteristics to the process, because in this way it 
is possible to transfer all the conceptual machinery of single- 
stage S-R psychology — generalization, inhibition, habit 
strength, habit competition, and the like — to both the decry- 
ing and encoding sides of my two-stage model. However, this 
does not require a peripheral view as against a central one; 
the representational process could be entirely cortical, although 
I suspect it involves peripheral events in its development, at 
least. And I have no idea as to what might be the neurological 
basis or locus of such a process. In other words, for the present 
I am quite content to use the mediation process as a conven- 
ient intervening variable in theory, having responselike prop- 
ertres in decoding and stiraafosft’fee properties in escodiag. 

Another critical problem is that of indexing these representa- 
tional processes, particularly In humans. If we index the oc- 
currence and nature of representational processes by the very 
behavior presumably mediated by them, we run full tilt into 
the circularity which I believe characterized Tolman’s theory. 
What we need is some index of representational states that is 
experimentally independent of the behavior to be predicted. 

In other words, we need some way of measuring meaning. 
Most of my own experimental work at Illinois over the past 
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five years has been devoted to this problem, and what follows 
is a very concise summary. 

To measure anything that goes on within the little black 
box, it is necessary to use as an index some observable output 
from it. From a previous survey (22) of varied outputs that 
are to greater or lesser degree indicative of meaning states — 
ranging from minute changes in glandular secretion and motor 
tension to total acts of approach, avoidance, and the like — we 
conclude that language output itself provides the most dis- 
criminative and valid index of meaning. After all, this is sup- 
posed to be the function of language. But what linguistic out- 
put gains in sensitivity and validity it seems to lose on other 
grounds; casual introspections are hardly comparable and do 
not lend themselves to quantification. What we need is a care- 
fully devised zamph of linguistic responses, a sample repre- 
sentative of the major ways in which meanings can vary. 

The semantic di§erential, as our measuring technique has 
come to be called, is a combination of association and scaling 
procedures. We provide the subject with a standardized sam- 
ple of bipolar associations to be made to each concept whose 
meaning is being measured, and his only task is to indicate the 
direction of his association and its intensity on a seven-step 
scale, for example, the concept LADY might be checked at 
step “6” on a rough-smooth scale, signifying “quite smooth.” 
The crux of the method, of course, lies in selecting the sample 
of descriptive polar terms. Fortunately — and contrary to the 
assumptions of some philosophers — the myriad dimensions 
available in language are not unique and independent; our 
basic assumption is that a limited number of specific scales, 
representative of underlying factors, can be used to define a 
semantic space within which the meaning of any concept can 
he specified. 

This points to factor analysis as the logical mathematical 
tool. Two factor analyses have already been reported (25); 
although they were based on the same set of 50 descriptive 
scales (selected in terms of frequency of usage) one involved 
Thurstone’s Centroid Method and the judgment of 20 con- 
cepts against these scales by 100 subjects and the other, by 
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40 subjects, involved forced pairing among the verbal opposites 
themselves, with no concepts specified, and a new factoring 
method developed by my colleague, George Suci. Both analyses 
yielded the same first three factors: an evaluative factor, iden- 
tified by scales like good-bad, clean-dirty, and valuable- 
worthless; a potency factor, characterized by scales like 
strong-weak, large-small, and heavy-light; and an activity 
factor characterized by scales like active-passive and fast- 
slow. A third factor analysis, based on a sample of 300 scales 
drawn from Roget’s Thesaurus, 20 varied concepts, and the 
judgments thereof by 100 subjects, has just been completed 
(with the aid of ILLIAC, the Illinois digital computer, with- 
out which this work would have been impossible), and again 
exactly the same first three factors appear in order of mag- 
nitude. The regularity with which the same factors keep ap- 
pearing in diverse judgmental contexts encourages us to believe 
that we are getting at something fairly basic in human think- 
ing. 



Hgure 6 

Although this factor work is interesting in its own right, its 
purpose is to devise efficient measuring instruments for 
ing. In practice, small sets of scales, heavily and purely loaded 
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on each of the factors isolated so far, are combined as an in- 
strument against which subjects rate signs of any type — ordi- 
nary verbal concepts, the self-concept and other-concepts, 
cartoons, art objects, TAT or Rorschach cards, attitude ob- 
jects, and so on. As shown in Figure 6, application of such an 
instrument to a group of subjects yields a cube of data, each 
cell of which contains a number from 1 to 7 (the seven-step 
scales), each columri of which contains a profile for a given 
concept, and each slice of which represents the complete pro- 
files for all concepts for a given subject. The meaning oj a 
concept to a given individual or group is operationally defined 
^ tfie profile of numbers, or means, in a single column or, 
more efficiently, as the point in the factor space determined 
by this profile._Z).#ereHce in meaning (between two concepts 
r a given subject or group, between two individuals or groups 
or a pven concept, or between two testings) is operationally 
tml ('l‘^f“ce)=VOT, the generalized distance 
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between each conepnt%l A Computing the D-values 
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far as it goeS; measures meaning in the colloquial sense: the 
meanings of common adjectives are differentiated in obvious 
ways, expected differences between Republicans and Demo- 



crats are revealed, and so on. We also have some evidence that 
the dimensions we have isolated by factor analysis correspond 
to those used spontaneously by subjects in making meaningful 
judgments — an experiment by Rowan (28) showed that the 
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similarity relations within a set of concepts obtained with the 
semantic differential corresponded closely with those obtained 
for the same subjects by the method of triads (where dimen- 
sions of judgment are not specified), and other studies of this 
sort are in progress. But this offers only the most tenuous 
connection between our measurement procedures and the repre- 
sensational mediator as a construct in learning theory. 

Let me suggest what I think this relation may be and then 
what may be some possible ways of tying it down experimen- 
tally. Our factor analytic work indicates a number of bipolar 
semantic dimensions — and such bipolar opposition in think- 
ing, by the way, appears to be characteristic of all human 
cultures. My hunch is that the representational mediator is a 
complex reaction made up of a number of components, these 
reaction components corresponding to the semantic factors we 
have isolated. Now, we have been able to show that extremity 
of judgment on our semantic scales (for example, away from 
the midpoint, “4,” toward “I” or “7”) is linearly related to 
judgmental latency, when the same subjects judge the same 
concepts against the same scales in a reaction-time device. 
Since latency is an index of habit strength, it is reasonable to 
assume that more polarized judgments on the semantic differ- 
ential correspond to stronger habits associating sign with medi- 
ator components. In other words, I am saying that the location 
of a sign in the space defined by the semantic differential is 
an index of the nature and intensity of the component reactions 
making up the mediation process elicited by that sign. 

Do these identifications make sense in terms of what data 
we do have? For one thing, the profile similarities we obtain 
between signs are obviously dependent upon some implicit, 
meaningful reaction to the signs and not upon their physical 
characteristics — profiles for LADY and GIRL are very simi- 
lar, but those for LADY and LAZY are not (in other words, 
the instrument is indexing a two-stage, semantic process). Sec- 
ondly, note the responselike nature of the three factors we have 
isolated so far — evaluation (general autonomic reaction?), 
potency, and activity. If representational mediators were in 
truth fractional portions of total behavior, one would expect 
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them to have responselike characteristics. In this connection 
I may mention another factor analysis we have done on fte 
cominunicative meanings of 40 posed facial expressions. Again 
three factors accounted for most of the common variMce, and 
these were identified as pleasantness (for example fr^ 
GLEE down to ACUTE SORROW), control (f™” 
TEMPT over to HORROR), and expressiveness (from COM 
PLACENCY out to the whole array of active expressions i 
CoSlPT RAGE, and HORROR). These look like *e 
same factors, and they are clearly related to the reactive n 
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a complicated conception of behavior, but I doubt that any 
conception sufficient to handle the coinplexities an^|" 
Boing to be very simple. Although I have not indicated it m 
triiagram, foT reasons of clarity, it should be assumed tha 
there are hierarchies of alternatives of varying probability at 
each locus of S-S, R-R, and S-R relations. 

We have made one check on the over-all validity of this 
model. This was an attempt to predict 
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several levels of organization and two stages of decoding and 
encoding, and they have also encouraged us to work on some 
new aphasia tests based on the model. 

Perception and Meaning 

I would identify as “perceptual” those phenomena charac- 
teristic of both evocative and predictive integrations in decod- 
ing, including direct effects upon this level from the projection 
system and indirect, “feedback” effects upon this level from 
the representational system. Actually, this way of thinking 
about perception agrees pretty well with the ideas of other 
psychologists: Bruner (3) draws a distinction between “au- 
tochthonous” and “behavioral” determinants, the former refer- 
ring to retinally dependent events and the latter to cognitively 
dependent events like values and meanings, as I understand 
it; Hebb (8) distinguishes between “sensory” and “non-sen- 
sory” figures on what appears to be the same ground; and 
Gibson (5) distinguishes the “anatomical visual field” from 
the “ordinal visual world,” again on the same grounds, as I 
read him. And although I deliberately have not as yet read 
Floyd Allport’s new book on perception, I expect that the same 
distinction will be found there. 

Why is there this agreement about dual control over percep- 
tual process? It is perfectly clear from empirical data that 
what the subject reports as his experience depend both upon 
the stimulus information given to his senses and upon the store 
of information derived from past experience. Stimulus informa- 
tion, as operated upon by mechanisms in the projection system 
itself, determines what sensory signals are present at any mo- 
ment. These sensory signals set limits upon the possible inte- 
grations that can occur. Stored information is of two sorts: 
(1) the entire past history of sensory signal pairing has re- 
sulted in hierarchies of evocative and predictive integrations 
within this level itself, integrations that tend to fill out sketchy 
sensory information (closure) and predict synchronous and 
successive events in proportion to their environmental proba- 
bilities; (2) because certain cognitive states have accompa- 
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nied some but not all integrations 'fa^ 

Tm tLTeprl“ntational 

sory signals, and exert j^‘^,%tfcoXgencies with 

integrations ^ Xivational states upon per- 

exteroceptive signals. Effects oi moiiva 

ception could be handled in jj ^ an unfamil- 

A beautiful denionstration o tte is to bsto^^ 

iar chorus from Gilbert and Su i ’ . „;jj,out the printed 
ing the printed libretto or merdy " he audi- 

guide. While the reader is s g .y^, yet the moment 

tory information seems ^ opriPTates into gibberish. I 

he looks away from the teid >t orinte/words that 

believe it is feedback from “ftive tudCy inTegrations. 
K: meS^fthXt \ analysis to two specific percep- 

ognizing something ‘■^‘1“'^®® seems to me, be- 

representational process; this .neoding of the words by 

caW it is this process that “““X® ^ 

which the subject reports his P“® P ; [ j„,ation represents, 
any “hypothesis” as to what the mpuMm 

some cognitive process must occ . “transactional” 

Patrick, and the "gin Ind when they say (12, 

point of view have the same ® nj objective ‘thatness 
t>. 4") . . we can only have a se differ- 

when the impingements ^“{jj^i^dSerentiated significances 
entiated stimulus-patterns ^ fmm their treatment of per- 
can be related.” What is missing f™” and develop- 

ception, however, is any X in this paper I de- 
ment of such signifying : X patterns acquire sig- 

scribed one conception of how stimulus pa 
nificance or meaning. „„;t?nn of “thatness” depends 

Accepting the notion that r®®°| j ggs in the perceiver, 
upon the arousal of a representational pro 
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we may now ask what classes of variables should, in theory, 
influence the probability of recognition. The first class of 
variables is so obvious that most students of perception have 
taken it for granted, although the human engineering people 
have been very much concerned — this is the availability oj 
the sensory signals themselves (projection level). The proba- 
bility of “detection” (usually a kind of recognition) varies 
with the intensity of sensory signals generated by the physical 
stimulus, which can be modified by manipulating exposure 
time, changing the receptor population, moving the stimulus, 
and so on. The laws operating here are those characteristic of 
the projection system. What subsequent integrations can oc- 
cur is limited by this sensory information — a circular pattern 
of high intensity has about zero probability of being decoded 
as a vertical line. 


For just this reason, in studying the effects of higher-level 
determinants upon recognition we usually reduce the clarity 
of the sensory input. A second class of variables concerns the 
avatlabilUy of alternative sensory integrations (integration 
demonstrated repeatedly (compare Howes, 
9, Howes and Solomon, 10; and others), with intensity-dura- 
tion factors held constant, the probability of printed-word 
recognition is a very regular function of frequency of usage, 
which IS another way of saying frequency of sensory signal 
Pff^^^'^oding experience. George Miller and others 
^7 demonstrated the same sort of thing for 
intelligibility (recognition) of spoken words, and I believe one 
cou d interpret Gestalt data on “goodness of form” in the per- 
ception of figures along similar lines. The laws operating here 
wou d be those characteristic of the integrational system 
We can also specify availabUity of representational proc- 
esses themselves as a class of variables. One relevant e^eri- 
ment is reported by Brown and Lenneberg (2) These investi- 
gators first measured the availabUity of labels in the EngUsh 
language code for various patches of color (a patch of one 
wave length would be consistently and quickly labeled yet 
one of a different wave length would be inconsistently and 
slowly labeled) ; they then demonstrated that in a recall situ- 
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ation ease of recognition of color patches 

ss-rx ?- 

ments, and the like. _ , , ■‘nerceptual 

I would like to say something, an organism 

defense.” The obvious ^^.^tening stimulus when 

defend itself against perceiving a si^ificance of the 

the threat depends upon first ‘’“®* ® ^^/^hat mediation 

stimulus? Earlier in this pape . components, 

processes are composed of a ^ (hat the associ- 

corresponding to the factors vaVy in habit 

ations of these ®®™P®®®"‘!,.,^* , reaction is a function of 
strength. Now, since meaning components hav- 

hahit strength, it follows that ‘”°s® (^^ jje elicited at 

ing the strongest habit weaker habit strength. 

shorter exposure time than those (recognition) 

In general, since juUy If (Ss Implies ftat as 

depends upon the total semanl P . ' r sjgn should 
exposure time is 'increased the gXp-P-Y should 

develop gradually: the '’'®^P5°preLionf then a more specific 
first yield a vaguely favorable i P , finally be recognized, 
favorable-active impression, and ihreatening significance, 
With signs that have a plTto Complete de- 

this component should be arous J decoding, the result- 

coding. If the subject is set *®F ®? ^could well muddy up the 
ant flood of anxiety self-sumulatio^^^^^^ operations (percep- 
sensory waters and delay f^^^ i,nnld the subject be alerted 
tual defense). On the other ban , ® . . anxiety stimulation 

for danger signals, the s^e P^j®® Acting among alternatives 
could serve as a distinctive cue . • component should, 

(vigilance). And for any > ‘ ^.( ( alternative integrations 
through its feedback signals, facilitate an 
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of “hypotheses” having similar significance (value resonance). 
These notions are testable in a number of ways. 

The Perceptual Constancies. I have already discussed how 
a perceptual sign, such as the visual image of an object, may 
acquire its significance. Now, by virtue of the fact that physical 
objects and the organisms that explore them are changeable 
and moveable, the sensory signals deriving from objects will 
be variable through certain dimensions. The infant’s bottle 
will appear in various sizes as distance changes, in various 
shapes as the angle of regard changes, in various brightnesses 
and hues as the intensity and composition of illumination 
changes. However, the variable sensory integrations arising 
from the same physical object under different conditions even- 
tuate in the same terminal behavior and hence acquire a com- 
mon significance — retinal images of various sizes, shapes, 
qualities, and intensities which derive from the infant’s bottle 
as an object are repeatedly followed by milk-in-mouth, and 
hence acquire a common representational process. According 
to this view, then, constancy in perception is the association of 
a common representational process (significance) with a class 
of^ stimulus patterns variable through a number of physical 
dimensions. In the language of the “Transactional School,” 
this is a common “thatness” shared by a class of stimulus pat- 
terns. 


o 

o 

o 

o 
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This is by no means the whole story. In *e course of inter- 

quenc^ and hence the motor . n ^P^acteristic of 

such behavior (r — ri). me k /, -s-'i has the same 
APPLE held at crooked arms dispositions toward 

perceptual thl tiny rethial image char- 

grasping or flexing the arm. And y — . 

fcterisUc of APPLE across rtejoom 

nifying this same edible movements. In other words, 

associated with locomotor aiyroach objects become 

the sensory integrations op,ational processes and 

associated with both common r p constitute identity 

diSerential motor dispositions; constitute “there- 

or “thatness” in perception and of adjustive 

ness” in perception, part of the unconscious syntax 

behavior. ,1,;, diagram, selection 

It should be noted that, as s ^o dispositions de- 

among alternative “therenes^ i.rrational and representa- 
pends upon signaE from both the ? asping requires bo* 
tional systems. The disposition o identi- 

that the visual angle be of a cer aiven the same visual 

fied as a particular known object h after, 

angle, an apple wiU be graspe a arising from meaning- 

On the other hand, sensory obiects of variable size 

less, abstract, or unfamiliar ®’ t;_pQp5iy with various 

Uke balloons, will be associated amb.^ y Princeton 
motor dispositions. The mo"y ateolute distance 

group, summarized by ,, Familiar and stand- 

judgments are consistent with cigarette packs were 

ard-sized objects like playing ca cues were 

accurately judged as to . stimulus objects like star 

available, but unfamiliar or abst 
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points and oak leaves were not. Similarly, when size and dis- 
tance cues are put in conflict, apparent size will tend to be 
constant while apparent distance varies if the object is identi- 
fied as a familiar thing having a “real” size. 

But what, psychologically, is the “real” size of an object? 
Thouless (32), for example, says that constancy always con- 
sists in a “regression toward the real object,” but he says little 
indeed about what this “real object” is or how it is established. 
Let me suggest an experiment and its result. We will project 
lifelike images of various objects onto an invisible screen at 
an unknown distance from the observer so that they seem to 
hang out there in empty space. By some optical means, we 
will allow the observer to adjust the physical size of these im- 
ages until they seem “natural” or “just right” in apparent size. 
Knowing the actual distance of the screen and the final objec- 
tive size of the image, we will compute the visual angle sub- 
tended by each object-image when judged to be “natural-look- 
ing.” We will find that these visual angles correspond very 
closely to those subtended by these same objects at their ordi- 
nary inspection distances. We inspect and compare horses and 
automobiles at a distance of some 20 feet; we compare ciga- 
rette packages at crooked arm’s length; we inspect the sharp- 
ness of record needles at a distance of about 6 inches. In other 
words, the "‘real’* or “natural” size of an object will be found 
to be the visual angle subtended at which the finest visual dis- 
criminations for that class of objects can be made, I would also 
be willing to bet that this “natural” visual angle will approxi- 
mate a constant for all objects, dependent upon retinal char- 
acteristics. The same argument would apply to all other dimen- 
sions along which constancy operates — the “real” color and 
brightness of an object will be that experienced under white 
light of normal daylight intensity; the “real” shape of an ob- 
ject will be that experienced when held perpendicular to the 
h'ne of regard (because this is the condition for finest shape 
discriminations); and so on. 

Now, from all this it follows that the representational medi- 
ation process associated with a particular class of signs, which 
gives them their “appleness,” “horseness,” “pack-of-cigarettes- 
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ness,” or rvhat-have-you. will be most frequently “d strongly 
elicited by that sensory integration corresponding to “e rem 
object. This is to say that we will most often be ^“dmg he 
nerceotual significance of an object when it is being inspected 
[n Zt porZ of the visual field whem tbe^t“ 

tions can be made, when we are Poyjfg Fieure 9 the 

the same token, as shown hy the d^fhed arrow in F.^re 9 

ieeiback self.timulfon 7 ^ 

must be most strongly associated with this we 

ing this "real” or normative sensory integration clsfaU 
can derive a number of the standard Pbonomena of c^stancy 
(1) What is perceived is " ““P Smation. 

“real” behavioral object and the actual ry 
Recognition of a meaningful object will itse f, 
back, change the sensory signals m such ® pg^ceptual 

the probabUity of occurrence of a more “normal PJ“pt^^ 

integration. Obviously, the less Signals from 

retinal signals, or the more intense this tendency 

the cognitive oj thf phenomenal charac- 

toward normalizing. Therefore, (2) £ .imw greater 

teristics of familiar, meaningful obje ... j, abstract 

constancy than those of nonsensica , ofil’m-colors” do 

objects. ^Object-colors” show ^jt“” more con- 

not; a dinner plate held at ^ j And similarly, (3) 

stancy than forms cut from white car is measured, 

the more natural the situation m whi behaving with re- 

or the more moUvated the subject Adults, 

spect to “things,” the greater *0 ra ^j^^ost perfect con- 
children, monkeys, and even fish di p y words, 

stancy in going about their emed with decoding 

the ordinary behavior of “‘^Sanis^ momentary physi- 

the significance of signs, regardless behavior that 

cal characteristics, and with encoding 
takes account of these significances. 

Summary ^ ^ 

I said this paper would i originally pro- 

kept my word. In order to discuss th P 
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posed, I found it necessary to present a rather general theor; 
of behavior, and despite the length of this paper my treatmen 
has been a very sketchy one. The theory conceives of behavio 
as a two-stage process, decoding the significance of receivec 
signals and encoding intentions into overt acts. Both decodinj 
and encoding processes are assumed to involve three interac 
tive levels of organization — a projection level, an integratioi 
level, and a representation or cognitive level — but the prin 
ciples governing one level do not seem to apply to the others 
Throughout this paper I have tried to demonstrate the essen 
tial identities of perceptuo-motor behavior and language be 
havior when viewed within this framework, and I at least fee 
that both become more understandable by virtue of being com 
pared. 


^ I am^ not unaware of the crudeness of this kind of theoriz- 
ing. It is certainly more programmatic than rigorous and more 
qualitative than quantitative, but, on the other hand, I thini 
that for some time to come rigorous, quantitative theories ir 
psychology are going to be feasible only in very restricted 
areas. And in the meantime, many of us are going to want tc 
do what we can with such complex problems as perception and 
nguage. Theories such as the one I have outlined can help 
^ y ema ize what information we do have, can provide an 

research, and can give us at least the illusion of 
some understanding. 
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DISCUSSION 

David Rapaport 


T HE scope of TraTeM study of his ref- 

quate undert* such a study, I wiU 

erence points. Since i oi 

comment on only a few pom^. writings that he is inter- 
We know from Dr. O^Sood stimulus and the 

ested in looking into the g P ^ j.j jjjjt “htUe 

response, that he is '“'‘.“t S^/^th a psychology of the 
black box," and that he is stand, offering many 

empty organism. Here he r^tat^ bis^sta_^,^^^^^^ 
statements of facts and id Perhaps the most stribng 

“A Behavioristic Anal^ysis • • • . pttle or nothing 

one is the statement that S-R toorie 

about the integraUon of either sens ^ ^5 becoming 

that “both sensory and h^ve said something hke 

organized.” True, many TolLn’s cognidve maps, as 

this. Lashley and Hebb j,ies are organizations of 

well as Hull’s hebit-family-hierarchie , speaks of 

this sort. But Dr. the rfe^Hi/y of such m- 

an experience-determined , „j programing of the f 

tegraUons, of a transfer to «"Xe infegrations functioning 
Uon of these integrates, o '. . q organized on the 
as units of “S-R relaUons integrations,” and of 

tary’ level . . • becom[ingl implications of all 

a s^tax of behavior. I ,*dear whL Dr. Osgood (Ide 

statements become P^^^l^^'^-tions develop from a n r 
Piaget) lets some of these integraUons 



CHARIK E. OSGOOD 


120 

lar rejlex,’^ and •when he speaks of hierarchies of signs, of 
instrumental acts, and of mediators, and asserts that “the 
availability of such hierarchies to the mature organism makes 
possible the tremendous flexibility we observe in behavior.” 
To me all this sounds very much like what Allport is concerned 
•with when he speaks of functional autonomy, and like what 
psychoanalytic ego-psychology calls autonomous structures of 
the ego. It seems to me that Hebb (the similarities to whose 
theory Dr. Osgood duly indicates) was involved with the same 
issues when he took such pains to show how it is that his neural 
circuits, assemblies, and phase sequences do not “extinguish,” 
though they are not “reinforced.” If we take these statements 
and their terms (integration, structure unit, autonomous inte- 
gration, hierarchy, availability) at their face value, then we 
must judge that Dr. Osgood’s conception departs considerably 
from the “habit” conception of behavior phenomena, in which 
the major — if not the only — guarantee of stability and 
availability is overlearning. 

To my mind. Dr. Osgood’s three levels and two stages are 
one way of taUng a forthright stand against the psychology 
of the empty organism, that is, one way of conceptualizing 
what goes on in that little black box. They are an attempt to 
furnish the empty organism. Thus functionalism seems to allow 
some room for structural considerations, and many an idea 
that a while ago could have been dismissed as “emergentist” 
nonsense is lent respectability or conceptual status. I have in 
mind particularly Dr. Osgood’s “units” and "autonomous in- 
tegrations.” I think it would be correct to suggest that S-R 
theorists refuse to conceptualize many familiar characteristics 
of cognition which they cannot (or should we say cannot as 
yet?) reduce to S-R linkages, while Dr. Osgood is ready to 
conceptualize such characteristics. I think this is a great ad- 
vance. It seems that even if Dr. Osgood is convinced of the ulti- 
mate reducibility of all behavior phenomena to R-R, S-R, and 
S-S linkages, he still feels that one must take cognizance of the 
phenomena and of their interrelationships before starting the 
process of reduction. Indeed, it seems to me that Dr. Osgood 
implies that whatever the ori^n of such units, structures, hier- 



121 


DISCUSSION 

might be reducible to, i _ j go 

seem to have abiding roles Unnes for Dr Osgood’s in- 

further; I may be substituting my hopes for Dr. u g 

tendons. of the paper which I 

Let me turn, however, to thos p 
do not consider an advance. Dr. g « 

derive his rather complex furn ® oy. This is disap- 

associative linkages established y q Qsgood 

pointing; the integrations, uni , conceptualized first of 

attempts to conceptualize availability, et cetera, of 

all because they show that stabi jq of the 

which Dr. Osgood’s paper sp“^®-_2or conditioning — theory 

issue is this: can an ass^ation „ j jujes” in question 
support such a stabUity? How do the struc^^^ 
escape the fate of time ^“^e . availability? How is 

not escape it, whence *'*' '*^ “^nishing glue of condition- 
a relationship, established by , j events”? Let me put 
ing, capable of integrating pther neur jotem 

it this in every b^^oL both to conm ^ ^ j^oth grab 

must be taken into account, Wn ^ experience both the 

the paper and I grab trv Very Lrd — we might 

paper and my act. While i /here the paper) -without an 
be able to deal with the ^jo in deal- 

abiding structural point of A, „ .,^hich makes me a 

ing with the act (that is, Head’s and 

grabber). Brentanos acts, ^ P o-nces, in psychoanalytic 

Bartlett’s schemata, Hebbsphas eq^^ reference 

theory Erikson’s “modes, all j structures on con- 

points. The hope of basing to"7^^cg a successful cro- 
ditioning reminds me of to ''"P j flamingop for mal 

quet game i la Alice tn Won associationist croq 

lets and hedgehogs for _ ;t seems to exclude 

game is even more LopHess pgnsating for to vag 

assumption of a player capable of comp ^ 
ies of his flamingoes and bedgeh g . ^ gpistemologiral co 

It may be appropriate 'fur^shed rather than an 

sideration. When we postu 
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empty organism, we shift from a tabula rasa conception of the 
mind to one of a mind that has a nature of its own. Dr. Os- 
good’s structures, units, and hierarchies are steps away from 
the tabula rasa conception. The difference is like that between 
clay, which can be readily molded, and marble or wood, where 
you have to go with the grain. In spite of all the furnishings 
Dr. Osgood has provided it with, his world seems to remain 
a Hume-ian world, in which behavior is determined by the 
probability distributions of environmental events, and even 
the choice of structuralized alternatives is probabilistically 
regulated. This is particularly striking when Dr, Osgood, in 
speaking of anticipations in language and illustrating his point 
by experiments on filling in missing words of sentences, ex- 
plains the results in probabilistic terms: “At each point in 
a language message . . . we have a hierarchy of structural 
alternatives . . . varying in their probabilistic character with 
tfie grammatical restricUons in the language as a whole.” But 
there is an alternative explanation of the results of such ex- 
periments, according to which the filling of a gap in a sentence 
IS the effect of a series of progressively narrowing anticipa- 
tions, regulated by “relevance,” rather than by probabilistic 
hierarchy. The results so far do not rule out either of these 
exp anations. What I mean is this: an adaptive organism’s be- 
‘s fdapuve in that it meshes into environmental prob- 
that tn s findings do not necessarily prove 

ttat the furmshmgs of the “UtUe bo,t” are built by the laws 

the^fnni ™ and probabiUty. Max Delbrueck, 

Ae b-ophysicst has pointed this out. He cautioned the physi- 

fe mnsf n Ph'^nomena that adaptive re^lLi- 

theorist X 'fXw Hume “ "me 7'''= P^hological 

- autonomy. One 

XX , " of psychology as a deterministic science 

orXlm f ^alative autonomy of the 

™"™nnient. I think this is the problem 
Tolman at empted to solve m his Purpotive Behavior Hume- 
lan conceptions do not account for such observaUons. While it 
IS difficult to see how associaUonism oi any vintage can ac- 
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count for this relative — ^ '“Ttui H 
discount the posabihty tha i g Osgood does not 

that it cannot. What disquiets me is that ur. usg 

face this issue. roistemological aside and 

However, let me abandon ^ i know very 

turn to Dr. Osgood’s three eve should tread gingerly 

little about the nervous syste , Studies by Heinz 

here; yet this 2 x 3 i ^teTv veL give the impres- 

Werner and Piaget in the last ^jated^y Dr. Osgood 

Sion that the two stages ji^ularly in the early 

are actually indivisibly jensory-toL theory, as 

phases of human ontogeny. ■qntelligence” from sensory- 
well as Piaget’s ts" 

motor intelligence, raises q ..jecoding” is simply the 
sharp reparation of “encoding and ^c ^^g^ 

Intellectual heir to the S-R frame oi n 
more thoughtful and rich than ‘‘s pa • ,. .^^3 knowl- 

But how about the thr^ “ d theories makes 

edge of Peteeptual-neurophysio isomo^hism 

me hesitant. Yet am ^ . ipvel” reminds me of Hume, 

as the first law of the pr°je clear and simple ideas are 

Locke, and so on, according to whom clem 

valid representations of the obj P be- 
speaks about Jamesian ® "fj ijcance must be acquired 

ing things but only signs atic, naive realismof 

Surely this is an advance “v^ ^jX mistaken impression 
older behaviorism. But is i levels militates against 

that the neat separation among th nr 

the study of the very pr acquires significance 

emerges from the Jamesian constant object as e- 

At any rate, the development of tte con _ suggests 

scribed by Piaget in his ““ , Would not also the p e 

an intert^ning of these three 'evdS' \V ^ perception-need 
nomena of physiognomic P"“P“°^ a neat and simple pro- 
relationship raise doubts nlm“‘ 
gression in “decoding and U might seem 

Dr. Osgood’s PnP”.'= “ "^ifseems important to indicate 
to point to any lack m it. 
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that he has failed to clarify the role of motivations in his the- 
ory of behavior. He tells us that the rules of operation differ 
from level to level. Should we nevertheless assume that moti- 
vations operate by the same rules — that is, reinforcement — 
on all levels, except for the projection levels, where they would 
presumably have no role? This lack of clarification of the role 
of motivations is the more striking since Piaget, as well as 
Hebb, whose goals are in many respects similar to Dr. Os- 
good’s, also gives only a cavalier treatment to motivations. 
Two questions arise here. Does interest in the relatively per- 
manent tools of cognition and behavior (the furnishings of the 
black box) diminish the investigator’s interest in motivation? 
Are the conceptual tools appropriate for dealing with struc- 
tures prohibitive or at least inhibitive of dealing with motiva- 
tions, and vice versa? May I point out that a similar antithetic 
relationship seems to have obtained for a long time between the 
study of motivations and the study of structures in psycho- 
analysis. But the fact that I raise this matter may rest on a 
misunderstanding: Dr. Osgood may be taking the S-R moti- 
vation theory so much for granted that he feels no need to 
waste time on any of this. If so, then I should express my 
leeling that the place of motivations in a structural theory 
does need clarification. 


Let me end by pointing again to advances. In discussing the 
selection from^ ‘the hierarchy of alternatives,” Dr. Osgood — 
pivots around the most “prob- 
HiH “attentional functions,” as 

i® of ‘ho essence of rep- 
f °“sses to producc Stimuli. To my mind, these 
InmVa? representation, if carried to their 

roncpnfii towards awarding consciousness a 
the dim outlines of a concept of 
Illative n OSS as an organization that has integrative and reg- 
renrZe 1 t™" “s sdf-regulative functions, such as attention, 
representation, and stimulus production. 

n/ “n.J'n however critical some of us may be of 

Dr. Osgood s theory, few will fail to appreciate the advance it 
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represents. Moreover, the darky of its reasoning, the wealth 
of information it integrates, and, last but not least, the perti- 
nence and ingenuity of the experiments reported in it command 
our respect. 
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A RECENT article by 

tive theory might be expected to ^ about t 

man gains information and unders vnnment on the basis_^ 
him. Ini how he acts in and upon h.s environment on the 

of such cognitions.” statement of what the 

This is, to me, a very at^ep^We in the 

study of cognition IS supposed ‘o • used advisedly by 
above quote, “might be expected £yjgll 

Scheerer. The study of eognition h some psy- 

these objectives. Indeed, it has been contended 

chologists, intelligent and able one> ^,.0 u,any 

that there is no need to study co^i simply proceeded 

more who have not argued about it, but have^P X P 

to do empirical work without ..jon in the science of 

To establish the importance of fogu’bo n 
psychology, simple declaraUve s®” ^ £,ody of specific 

are not sufficient. It is necessary to p existing between 

theory and data that est^hsh frameworks will 

cognition and behavior. f'Sa'sal 'h uf hypotheses’ 

not suffice, either. A system must be p . derivations may 
directly rdevant to data from which specific oe 
be made. , . hypothesis concem- 

In this paper I shall present one coanition, explore 

ing a relmionship between behavior and cogniu 
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some of its implications, and present the results of a few stud- 
ies that test these implications. The material I will discuss is 
part of a larger theory that I am preparing for publication as 
a book. 

It has frequently been stated or implied that the actions of 
people are steered or governed, at least in part, by cognition. 
There is little need to belabor this point. Certainly, if a per- 
son is motivated toward some end, the specific actions in which 
he engages will, in part, be determined by his cognition about 
his environment and about the paths that will lead to the end 
he desires. But this states only one aspect of the relation be- 
tween action and cognition. Equally important is the fact that 
cognition will be governed and determined, at least in part, by 
the actions which a person takes. We do not intend here to re- 
fer to^ the rather trivial fact that a person's actions, by bring- 
ing him into certain kinds of contact with the environment, 
will expose the person to new information and new experiences 
that will be cognized. What we mean is that, if a circumstance * 
should arise such that some cognitive elements do not fit oi 
are not in line with a person’s actions, there will arise pres 
sures directed toward changing these dissonant cognitive parts. \ 
To clarify what I mean, let us imagine a person who is a 
reasonably heavy cigarette smoker. After having smoked for 
many years he is abruptly informed, in newspapers and mag- 
azines, that such heavy smoking markedly increases the likeli- 
hood that he will have lung cancer. Let us further imagine or 
assume that if this person, knowing this, had it all to do over 
would not start to smoke. But what will he do now 
that ^ does smoke and knows the deleterious effects of smok- 
mg? One answer is simple: namely, he might stop smoking. 
But there are many, our exemplary person among them, who 
find that they cannot stop smoking. A highly uncomfortable 
situation has then been produced: his action persists, he con- 
tinues to smoke, but there exists an important set of cognitions 
Ithat do not fit with this action. We may then expect to see evi- 
^ences of the pressures that will exist to change this dissonant 
•cognition. He will probably attempt to persuade himself that 
the danger to his health has been vastly exaggerated in the 
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newspapers or that the f 

cigarette smoking is reaiiy no .-mnle a survey conducted 
We processes do occur. ^ ^.pposed 

hy the Minnesota Poll about six j,ggan to re- 
link between cigarette “Wttiet or notf and how 

ceive publicity asked '“P™ . whether or not they 

much, they smoked and ®'®“ . , „(.er had been proven, 

believed the link between smo S . . ^ groups; non- 
Let us look briefly at the ‘.“j feav^ smok- 

smokers, light smokers, mo £j,pse who have 

ers. Included in the “ !, J t^gan smoking bejore 

been smoking for at least a y , cancer. For these four 
they heard about the 1'"^ m ^ E smokers, the percen- 
groups, going j,as wt been proven are, re- 

tage of those who thiA the words, the 

spectively, 5Sfc, ^ is fteir tendency to reject this 

more they smoke, the greater is tncir le 

dissonant cognition. clarified our intentions. 

In the hope that this exampte has clanw 
we will proved to elaborate the hypothesis we 
vance. ,i,at there exists a tend- 

The hypothesis states, S and one’s behavior, 

ency to make '^^sis we must spend some time 

In order to explain this h^ There are three 

in giving definitions of 1^'® ” between items of behavior and 
possible relations that can Assonance, and irrelevance, 

items of cognition: ’ ^st among items of cogm- 

(These same three relations also t 

tion or among items of beha ’ ^ ^ relationship of 

shall oversimpUfy for of cognition has abso- 

irrelevance exists if .P^'^P'^ftinuiar item of behavior. Thus, 

lutely nothing ‘o.do with a pmUcu np,„on 

for example, an irrelevant and the behavior o 

that elementary spools ovejc Suoh irrelevant 

playing golf on a nice sunny and we may, for 

relations produce no pressur P 

rest of the paper, ignore „ between a particular item 

A relationship of consonance exists betw 
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of cognition and some item of behavior if, holding the motiva- 
tion constant, we find that this behavior should follow on this 
cognition in the absence of other cognitions and in the absence 
of restraints. Thus, for example, the knowledge that construc- 
tion crews are working on a certain street would be consonant 
with the behavior of taking an alternate route in driving to 
work. The opinion that it is going to rain would be consonant 
with the behavior of carrying a raincoat. The belief that 
thieves are around would be consonant with a feeling of fear 
when walking home on a dark night. 

^ A relationship of dissonance exists between an item of cog- 
nition and an item of behavior if, under the same conditions 
described in the paragraph above, a different behavior should 
follow upon this cognition. Thus, for example, the belief that 
I is going to rain is dissonant with the behavior of going on a 
picnic. The opinion that some other person is an excellent and 
careful driver would be dissonant witb the presence of a fear 
reaction while driving with him in the ordinary course of 

question as to why dissonances 
arp nimn ♦ are inany circumstances in which dissonances 
list now * uud it will help our discussion later to 

list now some oi the ways in which dissonance can occur. 

"been A given behavior may have ' 

Stances hnwe y’f'’ cognition. A new set of circum- 

either directl J ™P'nging upon the person 

least mnmentnr-i produce new cognition that is, at 

^ 2 Initial AV* .'*'**1' the existing behavior, 

tion mav hove he ” situation. A pershn’s cogni- 

The first direct ™ oruied from communication with others. 

such a wafns “ the cognition in 

such way as to produce dissonance with the existing behav- 

1s ’^osnilive elements. It 

vantSiveT are several rele- 

SlvToflnTnih ’ "" consonant with a given 

havfor Under h ° ™th that same be- 

havior. Under such circumstances it may not be possible for 
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a. P„». » 6pd . ““Sr* 

consonance. These pressures i comitive ele- 

change the behavior or to ^ gj^all concern our- 

merits. For our itre fte Resistance to change of 

selves with those situations existing behavior persists, 

behavior is strong enough s g be exerted mainly 

Under these circumstances th® , , dissonance exist for a 

on the cognition. ’ oonsiderable money to buy a 

person who has recently sp taking a loss on selling 

Lw car, considering the ‘goo"®^ould act mainly 

it again, the pressures to ™ther cars, 

on his opinions and attitudes gognition may be changed 

Probably the major ways X Rire by selective ex- 

so as to make it environment which the per- 

posure to relevant features of the oed by acUve 

son hopes will *“PP°'‘. “"Xrovide^upport for these cog- 
attempts to influence others P , ^ afraid of riding in 
nitions. Thus, for example, a p . every account of an 
airplanes may avidly read and r ^ evoid hearing 

4lane disaster which he f XeS and Se like. Or let ns 
about or reading about safety p^jej to the 

imagine a person who Movement. He may very actively 
introduction of s'""' ITs „ew improvement is use- 
try to persuade his f"™ds * ® sarily to the expense of 

less, will not work, and a jing them he will then have 
a car. If he succeeds in pers possession of a car 

support for a cognition consonant XX P 

that does not have this new ""P lvedintheprecedingdiscus- 

To summarise the smtemeXXf;„7e of dissonance between 

sion we may say that. _ aividual’s actions produces pres- 
cognitive elements and (2) when the action 

sures to reduce or eliminate Ih “ change in action would not 
itself is difficult to change, *],pse pressures are mamfeste 

serve to reduce the dissonance , 

mainly in attempts to fh^oteses have little specificity. 
Thus far, of course, these nyp 
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There are many questions that must be answered before we 
can relate these hypotheses satisfactorily to the empirical 
world. How do we identify the existence of dissonance? How 
do we measure degrees of Assonance? How can we measure 
the manifestations of the pressure to reduce dissonance? 

The best way to answer some of these questions briefly, and 
to make the connections between these hypotheses and the ob- 
servable data one might collect, is to spell out the operational 
definitions and the implications in connection with specific 
studies that test the theory. This we will proceed to do. 

Dissonance Resulting jrom Decisions 
Let us briefly consider the circumstances of malting a deci- 
sion and then analyze the situation after the decision has been 
made. While we shall discuss the matter with reference to a 
decision between two attractive alternatives or courses of ac- 
tion, the analysis may be easily generalized to any decision 
situation. 
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to e^tpect some evidence of pressures to 

Let us then examine how, in a postdecs.on situation, these 

Dressures misht manifest themselves. t,* v 

Ttere are many possible manifestations into which we do 
noISave time to JoLe. We shall, however ™tl 
manifestation that is 

Hpctrrihp Clearlv, one way m which the posiaeciMuu 

sirability of the chosen allernaUve. sful ^e 

that the attempts to 

would expect to observe, after the decisio , ^,j„„atives 

discrepancy between the ‘Tf” , M^eness of the chosen 

involved in the choice. I'^aising of the rejected 

alternative and/or lowering the attempts to reduce 

alternative would be evidence of ^ oc- 

dissonance. The degree to ^ magnitude of dis- 

curred would presumably depend upon the magmiuo 

sonance that existed initially. pmeriment to test 

Brehm (1) “'’..““‘’“fa h™othe"^^^^^ 

these implications of the disson eight objects, 

trolled conditions. His prMediu twenty dollars, were 

each of which had a tetml value of .about ^ 

assembled. They included obj subject, on corn- 

small radio, an art book, fd te Ito 

ing to the laboratory, w^ t y ^ number of 

latter was doing some adyerbsi g J j^pejogetic to the 
manufacturers. The experime je- 

subject for asking her to spe” educational or interest 

search since it would have v T agreed, the 

value for her. However, t e m ^ ^ euld be given 

experimenter said, to provide ome * 
to the subjects to t'=oompense them f 

The subject was ‘h™ asked m look o^ver ^ 

that had been assembled and to r jt ^as. 

point scale in terms of jesirable, to 8, extremely 

The scale ranged from 1, hig y initial rating the ex- 
desirable. After the “m^f 2;*^^ ^ould be given one of 


perimenter told the 
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There are many questions that must be answered before we 
can relate these hypotheses satisfactorily to the empirical 
world. How do we identify the existence of dissonance? How 
do we measure degrees of dissonance? How can we measure 
the manifestations of the pressure to reduce dissonance? 

The best way to answer some of these questions briefly, and 
to make the connections between these hypotheses and the ob- 
servable data one might collect, is to spell out the operational 
definitions and the implications in connection with specific 
studies that test the theory. This we will proceed to do. 


Dissonance Resulting front Decisions 
^ Let us briefly consider the circumstances of making a deci- 
sion ^ sn analyze the situation after the decision has been 
made. While we shall discuss the matter with reference to a 
decision between two attractive alternatives or courses of ac- 
Stion generalized to any decision 

^ faced with a choice between two 

desirable features, he 
S examining each alternative, weighing 

that choosing that course of action 

divi^u^ hi T niade? The in- 

of the tTv ^ has committed himself to one 

t^\eZl All the information and 

chosen coiircpnf^ desirable aspects of the 

ent behavior Tit course, consonant with his pres- 

acQuired rnmM process of making the decision he also 

desirable feat* ® concerning attractive and 

“coJnTt V^el he later rejected, 

did taS dissonant with the action he 

quencTof W ' ^^j°nance is an almost inevitable conse- 
sonance fhar wm niade a decision. The magnitude of the dis- 
the imnortanre decision is dependent upon 

tiveness of thp person of the decision and on the attrac- 
Tf snrh dice ^ compared to the chosen alternative. 

onance does exist, our hypothesis would lead us 
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nf graduate students are limited. The subjects all appreciated 

lhe%anaUoi. and undetatood iha purpose of the eapariment 

'^Tht data for us to lotJt at ate tie diMges in the 

zi-?.xsK:Jrdr.-,jr=^-: 

•' fX; ssxra."™ ">S ;s5; 

nance conditions than it is , . jjgj.g the sub- 

In the “no^nformation” conditions - that 

jects -were given no evaluations ^ -.yi 5 + ,86 for 

volved in the choice — + 45 for the low-dis- 

the high-dissonance condition a J‘j^J^’jgi,.dissonance con- 
sonance condition. In other ^“5^ > ^ j unit apart, 

dition the two alternatives, “f f L®. I„ thelow-dis- 

are 1.86 scale units apart on e . . jj units apart on 

sonance condition the se^^^^ rating, 

the average, are almost 3 ^,,a„ges might be simply the 

Since it is possible *at these B necessary to 

result of repetition and stately 

compare these ^ decisioi The solid bars in Fig- 

■which were not involved . that occurred for those 

ure 1 show the change *“ .P. ^hich had similar initial 

objects not involved in the jhe decision. These 

ratings to those that , , nn the basis of the repes- 

changes were calculated sep y> . jn the deasion 

sion equ aUons, for those nvllultions and for those 

and about which the subjects r ujnh the subject did read 

not involved in the decision about which 

evalmtions. -„fnrmation condition, the change 

It • . clear that, f 

or t ise objects not involved high-dissonance condi- 

„ ’y . the opposite direction. For tne 
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these objects as the gift from the manufacturer. Since the ex- 
perimenter wanted to be sure that they didn’t run out of any 
single product and also wanted to be sure, he said, that each 
siAject got something she liked, he had prepared a system 
whereby each person was given a choice between two objects. 
He then designated two of the objects and asked the subject 
to pick the one she wanted as her gift. The one chosen was 
wrapped up and put with the subject’s belongings 
The two objects were selected by the experimenter with 
reference to the subject’s ratings of their desirability. One of 
the two objects had been rated either S, 6, or 7 by the subject; 
that IS, toward the desirable end of the scale. The other object 
was, in the condition designed to produce high dissonance, al- 
Sa just one scale step below the object that the subject 
Zri designed to pro- 

ioTonl rt experimental manipula- 

sonance had beenTeatel"'^'^® 

ev^SLw“iE"f P™“eded to show the subject brief 
S conminL , "" ‘l>eee evalua- 

partkXr oWi -iT bad points about the 

condition twi subjects in each 

tween which thp evaluations concerned the objects be- 
J-Ss noll'tf ,h?. ? ^'^““Uder of the sub- 

been^ involved in ^^ose objects that had 

and low dissonance conSm‘‘M?The'"“h” ' d 

receivrrerinfnL?,'"'*"^^^^^ dissonance. The other half did 
reduce dissonance. P^'^dally, they could use to 

exjertalmfr wtaVthey cLfidwe^^^ 

thev were ^«;l•ed tn ut, salient features of each, 

“o^^L? rat flit t 
deS’r.rat t^' t 
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nf ^aduate students are limited. The subjects all appreciated 
the%lanation and understood the purpose of the experiment 

‘’^The Snt'data for us to look at are the changes in the 
rating of desirabil^ of the 

t ^oflh^il^StsrkSl^^^^ a— . Of 

the chosen alternative and a decline ” 

esis of pressures to reduce dissonance he increasji 

ancy between the alternatives is .• conditions. 

nance conditions than it is for e where the sub- 

In the “nodaformation” condiuons - that ^ 

jects were given no evaluations of . ^ „ jg ^ .86 for 

volved in the choice — +45 for the low-dis- 

the high-dissonance condition an y ^ hjgh-dissonance con- 
sonance condition. In oUier ‘ ^ f i-aie unit apart, 

dition the two alternatives, initially rateu i 
are 1.86 scale units apart on the • ^j^uy units apart on 
sonance condition the altemaUv , second rating, 

the average, are almost 3 imits jjg simply the 

Since it is possible *at these ® jg necessary to 

result of repetition and g of rating of objects 

compare these changes with . . jn Fig- 

which were not involved in the decisi ' ™ j for those 

ure 1 show the change i" Sorhad s^ 

objects not involved in the , j j-lje decision. These 

ratings to those that were basis of the repes- 

changes were calculated sepm y> fn the decision 

sion equations, for those evaluations and for those 

and about which the subjects re , . ^be subject did read 
not involved in the decision about wmcn 

evaluations. . , „f;on condition, the change 

It is clear that, decision is slight and actu- 

for those objects not involved jiieh-dissonance condi 

ally in the opposite direction. For the mg 
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condition IS -.15. conditions where the 

Let us now look at the resu involved 

subjects did read evaluations gj^bered that the evalua- 

in the decision. Here it j j,aif good and half bad, 

tions that they read were rather nux ’ ‘ ® y objects 

and hence the effect was to ,^““4 an7to raise the 

that had initially been ^Sed unatM^^^^ In 

second ratings of objects nu y evaluations of 

other words, fte '. f “^“cl„ bTfeen from the solid 

the objects closer together. TIik jo^olved in the deci- 

bars on the fi^re. ^or those ob ects«« 
sion and initially rated simi , change would be —.18. 

high-dissonance condition, the ^ condition is 

The comparable fif^f^^lltofthaUere involved in 
-.48. The change for the alternatwes m ^ fig„„ 

the decision is -.36 for the Ion. The informa- 

indistinguishable from the completely eliminated the 

tion, tending to be Woor. to 

effect for this group. If *'*® ^ ® in spite of the effect of the 
ever, the change is ® discrepancy is increased 

evaluations the subjects ha ’ ^jjiough not quite as much 
for the high-dissonance condiUon, altnoug 

in the no-inf ormation condition. between the high- 

It is clear, then, that ‘ff® f ^ increase in discrepancy 
and low-dissonance “ ^rfsion is made. One would 

between the alternatives ^ tion present, the subjects 

also expect that with some >"'”;^“Xmation to reduce dis- 
would be able to make ““ f g present. We might then ex- 
sonance when such pressur jo^-dissonM 

pect that the difference f® " “infirmaUon condition than 
conditions would be grea ® indeed, the case 

in the no-information condiUo . .^^^y significant. 

though the difference fads t° f ® ' jbe implications from the 
We may conclude, hotrcver. that m ^,p 3„ the 

dissonance hypothesis seem 
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alternatives are to one another, the greater the postdecision dis- 
sonance and the greater the pressure to reduce this dissonance 
by increasing the discrepancy between the alternatives. 


Dissonance Resulting from Public Compliance 

Let us now consider another type of situation that fre- 
quently produces dissonance between cognition and behavior. 
It sometimes occurs that for one reason or another a person 
publicly exhibits behavior or makes verbal statements with 
which, privately, he does not agree. We shall examine one type 
of situation in which this occurs, briefly look at the implica- 
tions of our hypotheses, and then examine the data from an 
experiment relevant to these implications. 

Let us imagine that a person is asked to state publicly his 
opinion concerning some issue. Under most circumstances, 
nn. pressure is applied on this person to say 

snondt? 

S privately believes. He might, however, 

statinf »n’ ™P'icity, some reward for publicly 

W thanil " large enough -that is, 

which he dn ^ ■’“'Glance to making a public statement with 
^a eLnt? d"‘’‘ will make the required public 

statement in order to obtain the reward. 

with his nrirar exhibit such public behavior at variance 
mstnLv „ “g"!«ve elements cor- 

he has taken On^ti"'7u°Pi!''”'' rUssonant with the action 
the rewacd he ^11 u ■" hand, of course, the knowledge of 

consonant ivith his acUoT \TSrSer“‘'‘’'’ ‘ih' “ t'l 

sures that ^II ev'si'f ’ ®h“ut the magnitude of the pres- 
sures that mil exist to reduce this dissonance 

amouroTrnl,s'7 ‘‘“=°"ance as relative to the 

Dossible dissnn *hat exists, then ciearly the maximum 

LSnt nrIvMe P“hPi behavior and the dis- 

sonant private opinion would exist when the public behavior 



139 


BEHAVIOR AND COGNITION 

Se LtL tLn. as the magnitude of the reward mcmases,.f 

O' — 

decreases. . , , . p^oect to be able 

Following our hypo^esis we would ^ Ppp^uce disso- 
to observe some manifestation variance with pri- 

nance following public behavior ^ dissonance may 

vate opinion. One obvious way >■; jh-* it 

be reduced is to change one s pri P , .„inion. One con- 
cides more closely with the P” Pyic compliance 

sequence we might look for ten ‘hf,^fp„tlnced by the 
without private acceptaiice, s"* hpc-vior would be fol- 
offer of a reward for the pressure to 

lowed by a change in private p • j^agnitude of the 
reduce dissonance is itself as the reward 

existing dissonance, we would ? „ges the amount of 
used to elicit the public comp i_ i-ublic statement would 
change in private opi“°" Sere would be very 

decrease. If the reward were ve^ la g ^ 

little dissonance and we would expect very 

change, if any. , provides a very adequate 

An experiment by Kelman C > P concerning a cog- 

test of these implications o . , seventh-grade children 

nitive dissonance. In this types of comic- 

were asked to write essays av again some days after 

book stories. Some days ”/’,pf" were obtained con- 

these essays were written, me types of comic 

cerning their private opinions of the^ experiment, each 
books. Three conditions w ;*„ue of reward to the sub- 
condition offering a different ■na^"^ types of 

iects if they wrote essays 

comic-book stories. The conditions MIow „{fering.the 

Condition I. This As will be seen it is a 

smallest reward for P^b'*^ ““rVS condition or Condmon 2 
Uttle difficult to decide 1 *'*® , ^ jj „ould be that Condi- 

offers a smaller reward. My own huncu 
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tion 1 offers a smaller one. In this condition the subjects were 
told that if they wrote essays favoring comic book A, they 
would get a free copy of the book Huckleberry Finn. If, how- 
ever, they wrote essays in favor of comic book B they had a 
chance to win a free pass to the movie “Huckleberry Finn.” 
There were only five free passes for that class and so each 
child could not be sure of winning the pass, but he had a 
chance. The experimenter had previously determined that see- 
ing the movie was more attractive than receiving a free copy 
of the book. It is also likely that the chance of obtaining the 
movie pass was more attractive than the certainty of receiving 
a free book, but probably only slightly so. The net effect of 
this condition then is to urge the subjects to write in favor of 
comic book 5, the reward being a chance at a free pass to a 
movie minus the certainty of receiving a free book. 

Condition 2. In this condldon the children were told that 
they would receive a free copy of the book Huckleberry Finn 
It they wrote essays favoring comic book A. Nothing was of- 
fered if they wrote favoring comic book B. The effect, then, 
them to write essays favoring 
comic book A, the reward being the certainty of getting a free 
Certainty of getting a free book is 
V ^ , ®®^6^hat more attractive than is an uncertain 

^ involve losing 

ri't ? they were again offered a free 

A hnf "f th ^ if*”” wrote favoring comic book 

eet thP wrote favoring comic book B they would also 

to t£ mn?p Th definitely get the free pass 
Lm to wr ; condition, then, is to urge 

the^er^Jnf essays favoring comic book B, the reward being 

Sied Cl^f " ^ to the movie if they com- 

phed. Clearly, this is the strongest reward of the three condi- 

ferl't ^ach of which offers a dif- 

Sc DubHr h h • the subjects will exhibit a spe- 

m L I" each condition we would expect there 

to be some who would comply in order to obtain the reward. 
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As a result of this compliance, there would be ^ 

these people between what they pnvately think “d "hat they 
have Ine. This dissonance would be palest 
ward offered was comparatively sma 1 and "ould be least 
where the reward offered was greatest, ^hus to dissona 
would be greatest in Condition 1 and least m Vto be 

would likewise eitpect the pressure to re g. 

greatest in Condition 1 and least m Condhion 3. ‘he 



, . the experimental session 

private opinion from before o complied, that is, 

for those subjects in each , „bich they would ot 

wrote essays favoring the story yp (gj the greater the 

tain the best reward. Clearly, as we expectea. 
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reward offered for compliance, the smaller is the change of 
opinion in the direction of the compliance shown. 

But let us also consider the data represented by the broken 
line in Figure 2. These data are for those subjects who did not 
comply, that is, who wrote essays undoubtedly agreeing with 
their private opinions, thereby giving up the reward that was 
offered. For these subjects, too, there is dissonance, but it is 
the obverse of the dissonance that exists for those who did 
comply. For the noncompliant subjects, their private opinions 
are consonant with the overt behavior they have shown, but 
the knowledge of the reward they have given up is dissonant 
with what they have done. It consequently follows that, for 
these subjects, the greater the magnitude of the reward re- 
fused, the greater the dissonance. 

In Condition 1, then, where the reward they refused is 
slight, there should be little change of opinion in the direction 
of the behavior they did show. The obtained result is a slight 
change actually in the opposite direction. In Condition 3, 
where they give up a large reward, there should be strong pres- 
sures to reduce dissonance by changing their opinions, so that 
their preference for the type of comic book they said they 
favored is even stronger than before. This is, indeed, what 
happens. 

In summary, it is clear that for those who comply, the dis- 
sonance decreases as the offered reward increases. For those 
who do not comply, the dissonance increases directly with the 
magnitude of the offered reward. 

Information-seeking in the Presence of Dissonance 

The hypothesis concerning pressures to reduce dissonance 
has certain implications for the behavior of persons when con- 
fronted with possible sources of information. Let us imagine, 
for example, a person who is engaged in some type of behavior 
to which he is, in one sense or another, committed. That is, it 
IS difficult to change the behavior. The person’s reaction to 
possible sources of information relevant to this behavior would 
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then depend in the following ways upon the de^ee of dis- 
sonance that existed between his 

1. If the cognition is largely consonant mth *e 
in question there will be little motivation 
source alone) to acquire new 

stances, then, we should observe little or no v 

to sources of relevant informaUon. On thf 

should be no active avoidance o„nitive 

2. If there exists appreciable ^“ “tlve 

elements and the behavior in question, increasing the 

effort to reduce the dissonance and to avoid 
dissonance. Thus, if a source of expose 

tially reducing the existing dissona , 

himself voluntarily to this i^erease the dis- 

source of information is seen as I y , ^e would 

sonance between his cognition an source’of informa- 

e^ect him actively to avoid exposure to this source 

It the dissonance achieve ^ e'^thfp«son 

greater than the resistance n,anner the dissonance 

be expected to change his behavior changes, 

becomes effectively eliminated sine , 

those cognitive elements that wer . jj qjg dissonance 

havior are consonant with the new (,„ough to overcome 

that exists is almost, but I'? ^ might observe a 

the resistance to such a situation the easiest 

relatively pecuhar circumstance. increase it tem- 

way to eliminate the dissonance ? , u point where 

porarily. If the dissonance were i i.p eliminated. In 

die behavior changed, the di-onance is very 

such situations — that is, where the difficulty of 

large but not quite sufficient o them- 

changing behavior - we J „{ information, 

selves to dissonance-increasing s ^ rmnlications of the dis- 
In order to test these theoretical impua^^ 

sonance hypothesis, an experimen 
specifications. 
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1. The subject must be put into a situation where he mil 
engage in continuous behavior that has some appreciable re- 
sistance to change. Change of behavior must, however, be 
clearly possible. 

2. The experience of the subject while engaging in this be- 
havior is to be experimentally manipulated. Through this ex- 
perience different subjects should acquire cognition of varying 
degrees of dissonance with their behavior. 

3. At a certain constant point in the course of the experi- 
mental session, each subject must be given a free opportunity 
to examine information relevant to the behavior. 

The experiment was conducted as follows. When each sub- 
ject came to the laboratory, he was told that we were interested 
in studying gambling behavior and had consequently devised a 
two-person card game in which the subject would play against 
the experimenter. Each subject was given two-and-a-half dol- 
lars as payment for being a subject, but he was informed that 
this was the money with which he would gamble. The game, 
which was simple, was then described to him. A deck of cards 
would be shuffled and seven cards turned up. The face values 
of these seven cards would be totaled and, depending upon the 
A or player B would win. The subject was 
told that he would play thirty trials of this game. Before each 
ria , no matter which side of the game he was on, he would 
state how much he wanted to bet on that trial. He was per- 
mitted to bet anywhere from five cents to twenty-five cents on 
each trial. ^ 

He was then instructed that the two sides were not equally 
good, one side having a better chance to win than the other, 
bince we wanted to be fair, we would allow him to think the 
situation ^rough, do any calculating he wanted to, and then 
pick whichever side he wanted to play on. Further, if at any 
time during the course of the thirty trials he decided he 
wan e to switch to the other side, he could, but switching 
would cost him a dollar. This, of course, was all the more 
reason for him to think carefully and make the correct choice 
at the beginning. After the subject made his decision, the play 
started and proceeded for twelve trials. 
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At the conclusion of the twelfth trial the e^erimenter tem- 
porarily halted play and showed the subject a P”; 

ported to show the exact probabdity f®'' ^ ’ 
Lch of the possible totals of seven cards. The e^erment 
explained to the subject how, using the grap , player 

calculate the exact probabilities of winning or 
A and Player B in the game which, it will be reme-nh^d 
still to be played for another eighteen trials " “ 
the graph Uioroughly, the experimenter gave it to the subject 

“"^Thlf graph belongs to you from now on^You may use^it or 
not use it; it is entirely up to you. You m y p 
time with it as you choose. Whenever you are ready 
playing again, just let me know.” indicated 

The experimenter then waited unUl tne suuj 
that he wanted to resume play. The oxac ^ 
subject in looking at the graph was ...napy finished, and 
subject was told that the experimen participa- 

its purpose was explained to h'"J-.^° P ^ p (g t^ep the 
tion in the experiment each now go 

two-and-a-half dollars 5*,-.,, jpg conditions we listed 

back and see how the situation “"licntions of our 

previously as necessary for tesUng the impnca 

hypothesis. , jctewar. The subject 

1. Creating resistance f® ‘ oje advantageous, 

was told that one side of the g as to which side he 

and he made his own considered resistance to ad- 

wanted to play on. There that it would cost 

mitting he was wrong. In a'** ^ then, considerable resist- 

him a dollar to change sides. The , . 

ance to changing once he ® cognition and behavior. 

2. Producing dissonance ^ continuing to play 

The behavior in question here , ‘ initiaily chose. The 

on the side of the game which mes j determined m 

subject’s cognition relevant to i . jpg the play of the 
large part by the e^®"®““^:„fbrthe end of the twelfth 
game. In the normal course of e > „*jjers lost money to 
trial some subjects would have wo 
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varying degrees. Since we wanted a considerable range, the 
operation of chance was assisted here by removing some low 
cards or some high cards from the deck, depending upon 
whether we wanted to increase the chance of the subject's 
winning or of his losing. Thus, at the time the graph was in- 
troduced, subjects ranged from those who had won on almost 
every trial to those who had lost on almost every trial. Sub- 
jects who had won had, of course, cognition that told them 
they were indeed playing on the better side, cognition that 
was consonant with their behavior. On the other hand, subjects 
who had lost a lot had acquired cognition that was dissonant 
with continuing to play on the same side. The magnitude of 
the dissonance would, of course, be dependent on the consist- 
ency with which their experience told them that the side they 
were playing on lost. In other words, there had been experi- 
mentally created a range of magnitude of dissonance between 
what the person knew about the game and his behavior. 

3. Introducing an opportunity to acquire information. The 
graph presented to the subject at the end of the twelfth trial 
is clearly and obviously an opportunity for the subject to ob- 
tain complete and accurate information relevant to the behav- 
ior in which he is engaging. His expectations of what the graph 
will tell him will, of course, be in part determined by what he 
has learned in playing the game. The amount of time spent by 
the subject in looking at the graph should be an indication 
of the eagerness with which he desires to acquire such correct 
information about the situation. 

The data we wish to examine are those pertinent to the rela- 
tionship between the magnitude of dissonance that exists for 
the subject at the time the graph is made available to him and 
some measure of the desire on the part of the subject to expose 
himself or to avoid exposing himself to this source of informa- 
tion. For the latter variable, desire to acquire information 
about the situation, the best we can do is a measure of how 
long the subject spends looking at or making calculations from 
the graph. This is admittedly a crude measure; that is, some 
subjects can calculate faster and understand the graph better 
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than others. Nevertheless, on the average, it should reflect ade- 

the person knows and his behavior can e^ twelve 

the experience the subject has f ®jte suffi- 
trials. It is reasonable to assume that * „™eriences affect 
cienUy in contact -mth r“h| “ allowed to 

their cognition vendically. Since J on his 

vary his wager, the *=“1 ®tal winnings over the 

cognition seemed to be the subjec waeer over 

twelve trials divided by the average neeative numbers, 

those trials. Losses would then appear . pgaition 

The larger the index, the "nd^M innings the 

be with his behavior. The smaller the index ol win 

greater would be the dissonance. v,,T,ntliesis for the rela- 
The implications of the Assonance hyp h 
tionship between these two variables is clear. J.e 

them briefly. . , , . „„„.„_,nt with the behav- 

1. When the cognition is largely c . • there 

ior - that is, for positive values of 

should be relatively little time spen ^ jjjj the behav- 

2. When cognition is Imbers of the 

ior — that is, for small to ‘ -/-alile time looking at 

index-the Uject would co^f^Srinformation that 

the graph if he thinks the ^P ^ ^ j, increase dis- 
wiU reduce dissonance. If he thi>^ ^ 

sonance, he should spend little he may look 

3. sufficiently to 
at the graph in order to increase m 

change his behavior. . the index of dis- 

Figure 3 presents the obtain^ paph along 

sonance along the abscissa an .yerage time spent on the 
the ordinate. The figure shows ^ index values. It 

graph split into nine ® . nn cognition is consonant, 

seems clear from the figure th . jj relatively small. I 

the amount of time spent on ^than 300 seconds when the 
increases to a peak of slighUy more than 
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index value is in the interval from —1.0 to —3.0. This, of 
course, represents moderate dissonance but with the experience 
of losses being sufficiently inconsistent so that the subjects may 



Figure 3 


realistically hope that the information obtained from the graph 
would reduce dissonance. That is, they may hope that the 
graph will tell them that, after all, they are indeed playing on 
the correct side. 

^ As the dissonance increases past this point, however, the 
time spent on the graph falls off until it reaches an average 
of only slightly more than 40 seconds in the interval from 
—7.0 to —9.0. Here, of course, there is marked dissonance be- 
tween what they know and what they are doing. Their experi- 
ence, however, has been so consistent that they can only expect 
t e information obtainable from the graph to confirm what 
mey already know and hence to increase their dissonance. 
These subjects have, after all, in twelve trials lost about eight 
times their average wager. Expecting that looking at the graph 
would increase their dissonance, they scarcely look at it. 

It is also apparent that, as dissonance increases further, the 
amount of time they spend on the graph increases again. These 
last two points on the abscissa certainly represent near-maxi- 
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mum obtainable dissonance. After all, an index of 
would usually represent losses on every one of the we ye • 
These subjects, then, are probably so close , 

behavior that they look at the graph in order to he p e 
change. Actually, 60 per cent of the ,□ 

intervals announce, after seeing the graph, that ey 
change. This is comparative to 35 per cent of o er 
who have been losing. While this is not conclusive, i 
direction we would expect. Probably the reason w , 
high a ratio as 36 per cent of the others ^aytmS Jo ^ 
after seeing the graph is that the graph the su jec 
if interpreted correctly, would always tel moderate 

playing on the wrong side. Thus, many of those vnthmotoide 

dissonance, looking at the graph for ^ implications 

reducing dissonance, would have perceived th ^ 

of the graph and would have changed. Indee , looking 

per cent of those who have been winning change after looking 

It seeins*clear that the relationship hetwo“ ^“^^'gota^ 
exposure to new information, while „ _ni yield are 

tions concerning what the source of informa i 

lef^ , i U consistent wiui 


ions concerning what the source of mionn ^ 

left uncontrolled for the subjects, is „_gg to reduce 

plications of the hypothesis concerning pr 
easting dissonance. 


Summary 


Have been present- 

Some may feel that the kinds of .T.! „_iiv been thought 
lug do not fit very well into what has ^a i jjj the three 

■^f as the problem area of cognition. ^ jobles have been 
studies we have discussed, the dependen amount of 

attractiveness of objects, change °Pl” j ’ njent variables 
spent in looking at a graph. ^ ^fyeness of the re- 
have been, respectively, the relative a ^ magnitude of 

Jected alternative in a decision .. g amount won 

reward offered for compliant behavior, 

°r lost in a gambling game. . . are dealing 

hut we are indeed dealing with cogniti 
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with pressures to change cognition and methods of acquiring 
cognition in a way that makes it possible for us to relate cog- 
nition to behavior and to the environmental situation. We have 
done quite a number of studies relevant to the theory we have 
described so briefly. The three studies I chose to describe 
here^ were chosen purposely to cover a relatively wide variety 
of situations. If cognition is an important determinant of be- 
havior, a theory about cognition should be found to have rele- 
vance to many behavior contexts. Dissonance among cognitive 
elements or between cognition and behavior can arise in any 
situation, and, whenever it does arise, certain specific deriva- 
tions may be made concerning behavior which will be oriented 
oward reducing this dissonance and concerning the changes 
mat will occur in cognition. 
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Jerome Bruner 

I HAVE a great many comments to 
that subjects in psychological eJtpernnents 
of Minnesota live rather and dissonance 

I think Festinger-s conception <>f the psychol- 

is in a fine and ancient tradition. If y > Aesop might 
ogy of Aesop. The fable of tbe sour grapes ^ ^ well, 

have -written about a sweet dissonance the mote 

I respect the concepts of consonance , t^gg into folklore 
for tLir ancient origin, f ‘ “®thSe arfltemsting cases 

and literature, one soon finds tha ^jjgsonance theory 

to the contrary, violations of con 

like “We look before and after/ n pressures on our- 

That is to say, we sometimes mere Human tend- 

selves aster a decision or f “I®® Snge* 'fo™®’®' ^ 

encies are not always so beragn might be 

I would like to mention severd p , . j mention briefly 
taken with Festinger. The first o ^pnie detail later, is 

now and to which I shall come ^nd cog- 

that Festinger seems to treat ^ p,ggg independent of 

nition on the other as if someh .T-p. has to be brought 

each other. One of them goes ™' , . gjpsted before the 

into line, and somehow the ' ^hat happens to the 

decision doesn’t seem to be re ^ould go one step fur- 

cognition after the decision. Inoee , . j consonance-dis- 

ther and say that I think it is ®‘®"Son whose cognitive 
sonance theory that it starts off with an acbon 
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prerequisites are not stated and then describes cognition only 
ajter the action. My objection to such a course is that the most 
interesting aspects of cognition are those that precede the 
making of decisions rather than those that follow the making 
of decisions. Indeed if I had to quote chapter and verse for 
justifying this assertion I could cite three excellent papers of 
Festinger’s of some years ago on decision processes. Cognition 
ajter a decision or choice has been made does tend to be repara- 
tive and justificatory. Consonance and dissonance do come 
into play. But is this the general case where cognitive activity 
is concerned? This leads to my second general objection. (Such 
an excellent paper can bear having the brickbats thrown be- 
fore the bouquets 1) 


I find Festinger’s general treatment to be in line with an 
emphasis that is very much part of our century. According to 
this emphasis, cognition is a plaything of motivational forces, 
a justifier of action rather than one of its determinants. The 
so-called New Look in perception, perhaps, committed the 
same excess the notion that cognitions can be indifferently 
changed to conform to the requirements of ae- 
on. While this emphasis informs the experiments that have 
een cited in this book (with the possible exception of the 
as one), I do not think that it is necessary for the Festinger 
eoty. would think that insofar as one took into account the 
pro em of what one does cognitively prior to making a deci- 
sion, one is freed from this rather autistic tradition — the idea 
essen la y that cognition is the plaything of action and the 
plaything of drives. For the easement afforded by consonance- 
dissonance adjustments is surely related to the adequacy of 
the cognUive processes that determined the decision in the first 
place. Ihe chagrin of a poor choice can be eased only slightly 
by consonance-dissonance processes. I think it is too bad for 
psychology that in his final paragraph Leon Festinger felt the 
need to justify or apologize for the inclusion of things like opin- 
ions and evaluations in the study of cognition. These are, in- 
ee , a the heart of the study of cognition — what we are 
all seeking to explain in dealing with such things as coding 
and decoding or whatnot. I am delighted to see opinions and 
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evaluations brought to the center of the stap, 
accepting Festinger’s apology, I would like to g 

“his theoretical position, it seems 
the important problem of how an organism 
between acting and knowing. His emphasis was 
which one can bring cognition back into i 
duces its dissonance with action. One "’;\X,rdge 

strategies whereby action is made conso tremen- 

of a situation. What Festinger is doing is ^^'“ses 

dously important link ftrajitioLlly concerns 

of cognition and the kind of thing nsvchologist, too. 

the social psychologist and Ae ’ J defence, we are 

When we deal with such “..j^somehow to make 

describing the ways in which a ^ eliminate 

his impulse processes consonant with g .—(jety. What 
elemeL which are dissonant and which lead to 
Festinger has proposed lies “‘"de ‘ c 1 “ ; , psychology, 

chology, the psychology of personality, ana v 
Let me return to the attack.^ this particular 

First, about the restrospecUve e p , to cognition 

theory-its exclusive emphasis on wha happen ^ ^ 

alter one has made a decision. N decision-making, and 

think that on the whole the prob handled so 

the utilization of information in dea , ^j^^^^dcal econo- 
much more adequately in recent ' j^jt ashamed of 

mists than by psychologists fhat d,.ai ,vith 

our profession. The economists h ;_,.c 5 t or shall one not 

such matters -for example, “Shall we. mesto^ 

invest on the basis of what is h"® ,, to do is to take a 
market at a given time?” , , decision theor}' (par- 

little detour into the economists i consider some of the 

ticularly the work of Jacob Jfat® ® 1| flight possibly link 
ways in which cognitions prior to Jfarshak raisw 

up with consonance and dissonance p individ- 

the following interesting b>'P°*'P“! „ to build a bomb-proo 
ual who has to make a decision whethe decision .about 

shelter or not to build a bomb-proof shelie . 
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building depends upon his expectation about two possible states 
of the world — his subjective estimate of the probability of 
war, on the one hand, and of peace, on the other hand. Now, if 
you take these two things, the decision alternatives — build 
a shelter or don’t build a shelter — and the two possible states 
of the world — war and peace — you can construct a pay-off 
matrix, to use the term of the economists, in this vein. The 
decisions are “build” and “not build.” The possible states of 
the world are “war” and “peace.” Now this gives us a working 
fourfold table whose cells want filling. If the person decides 
to build a bomb-proof shelter and it should turn out that there 
is a state of war he will be alive and poor. He may have some 
guilt because of the fact that he did build and other people 
didn’t and might be dead. If he builds and there is peace, he 
again is alive and poor but he will surely have regrets. Depend- 
ing upon your theory of economic values, this regret factor 
is or is not important. In the event that he does not build and 
there is peace, he is alive and rich. Should he not build and 
there is war, he is dead. 

Now there is your basic pay-off matrix, and Marshak and 
others propose that values can be given to each one of the 
possible outcomes. And one can be quite roughshod about these 
values and assign them ordinal numbers only. Now, what shall 
the person do under these circumstances? What decision shall 
he take? 

Here arises the question of how one uses information prior 
to an action, or prior to a decision. The first problem has to 
do with the values that are given the various outcomes by a 
decision maker and secondly, of utmost importance, the esti- 
mated probability of states of the world — both highly cogni- 
tive activities. What if the probability of war in a person’s 
mind is .6 arid the probability of peace is .4? Or “war” is .9 
and “peace” is .1? Given the assignment of outcome values by 
the decision maker and given his estimate of the likelihood of 
war and peace, how does he make a decision? One of the pos- 
sible strategies,” if you will let me use that term, is a classical 
one. Its objective is to maximize expected utility. Expected 
utility is formally computed by multiplying the estimated 
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probabilities of states of the world by the 
outcomes, and coming out with ^ 

decisions “to build” or “not ‘o build” Lord know^ 
pected utility amounts to psychologically respect to 

iective will 4ke one be as realistic as 

the estimates that one is making f Lsonanceld 

One will not trust to the beni^ afteMfects ^J^d 
consonance processes, bnt will get a ^ 

letters he can get hold of before the fact to find out wnat 

states of the world are. , . „ ^an employ, 

Now there is another kind of ®tra gV Neumann and 

one made well known by the wor called. Mini- 

Morgenstern. This is the stratepr o oossible loss that 

maxing refers to of a (decision. By mini- 

you can possibly undergo as the res , decision 

mizing the maximum loss, y“U®®®®, . vcas the lowest value, 
which will help you avoid the ‘bing w expect 

namely death in our hypothetiral ca . (here 

cognitive distortions alter Ibe >act. is /minimax decision 
will be a tendency for one who ha . “(^5 means essentially 
to have a gloomy view of the world, favored event 

distorting his probability estimates o ,.;r, 

upward, making war seem more u y- decision aheady 
cumstances cognition may be made 

‘uken. pjamnle. on judgmental 

We have done some research, provides a nice case, 

decision. The so-called “sentry ma position of a 

In the sentry matrix the individua * shoot an oncom- 

sentry having to make a aoproaching can be an 

ing figure or to withhold fire. The (he world, 

enemy or not an enemy; those ura his own life 

If it is an enemy and the sentry s , enemy and he 

and he saves the life of his troops. dead. If it tut"^ 

doesn’t shoot, under those *cumstances ym, he 

out to be one of his own men him and says that thi 

feels regret, but everybody comfor conditions of 

man shouldn’t have been out ther . > jj^jorted in the d - 

the sentry matrix we find that cogniUon 
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rection of expecting the most frightening outcome and prepar- 
ing for it. One cannot trust to the post hoc effects of conso- 
nance. 

Let me come back directly to consonance and dissonance. 
Festinger’s theory is very cxdting and obviously fruitful. I 
think it would be the more so if he linked his attalysis of what 
happens after decision to what takes place before decision. 
Otherwise he will end with a theory of cognition capable of 
dealing only with hindsight rather than with foresight as well. 
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^ 7 ^ lZ‘'‘ceLr. Inc., SlocBridge, Mamckusetts 


The relatiott of “8“'’®" pap«”f shairdwell on 

treated in terms of motivaUons. I .P cognition that seems 
another, usually neglected, . . hgtwen cognition and 

to play a crucial role in the " ^itive struc-i 

personality; namely, *1*^,5,-, meaL -which cognitive | 

tures I mean both those quasiperma ^ 

processes use and do not have ‘o create * now . 

those quasipermanent °eEan'eat‘Ooe processes. I shall 

the framework for the individual s c ^ j discuss them 
present three sets of clinic^ obse structures in 

so as to bring into relief the ™le ® “gmW ^ 
them. But I shall resist the ‘cmPta a„d psycho- 
theory of cognition.' I shall try “ 5 j,aU choose the 

analytic terminology as mura as P ',orts out phenomena 
role of the naturalist who descri e pmerirnenter, whose 

observed “in vivo,” in contrast to the eap 


Ip” sections oi ■ 

>Ct. Kapapoit (87. 88, 8«. as 

Schafer and Gat (93). foUorring that the_^» 

theory, I may give the unpr^on in the obseivatioiu. be 

contribution to the theory of ^ attention to the P*^®7,iam them. I 

Psychoanalytic theory has not only ^ theories to ® P turn 

described here, but has also offered interested r Hartmann 

am deliberately neglecting ^bw tj” Sctader (100, 101, ^ to abo%e 

to Freud (38. chap. VII; 41, 44. ‘♦S). Stings referred 

(S7), and will find further references m my 


(see also 81). 
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precise knowledge tested “in vitro” is so often at a great dis- 
tance from anything “in vivo.” 

Before turning to clinical observations, it seems necessary 
to set down some of the general assumptions concerning cog- 
nition underlying the discussions to follow. First, a theory of 
cognition that is broad enough to have clinical relevance must 
account (a) for man’s ways of gaining information about his 
environment as well as about his needs and other motivations; 
and (b) for man’s ways of organizing the information he has 
obtained so that it will serve him in controlling and/or fulfill- 
ing his needs, and in coping with his environment (see Rapa- 
port, 84, 87). Second, the subject matter of a theory of cogni- 
tion should include: conscious and unconscious, perceptual and 
memorial, imaginary and veridical, self-expressive and reality- 
representing, dreamlike and waking, ordered and freely wan- 
dering, productive and reproductive, normal and abnormal 
cognition (see Rapaport, 88). Third, a theory of cognition 
must deal both with the processes underlying cognition and 
with the effects of cognitions on man’s behavior. Fourth, a 
theory of cognition must assume that cognitive processes create 
some of their components de novo, while others are ready-made 
tools available to them. For instance, a cognitive process may 
create a new concept but will also use old ones; and the new 
concept, as well as the method of creating it, may crystallize 
into tools that will be at the disposal of subsequent cognitive 
processes. For the moment, it is a moot question whether this 
transformation, apparently characteristic of our thought proc- 
esses, of a function into a quasipermanent tool (see Hartmann, 
57, and note also the parallel to Allport’s conception of “func- 
tional autonomy,” 4), can or cannot be accounted for by the 
on n principles of existing learning theories (see Rapaport, 
90, 91). Fifth, a theory of cognition must also assume that both 
the cognitions and the tools of cognition that emerge from cog- 
nitive processes are organized in some quasipermanent and 
orderly fashion in the mind, s/ 

i, Clearly these last two assumptions pertain directly to the 
cognitive structures we are concerned with, and here I would 
like to give a few orienting illustrations. 
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Memory organizations are perhaps the 
tive struaurei The classical "d7mS 

primarily on its organizations in |Pf ^i ™ n its 

contiguity; early Freudian “Sletf (6) ThL concep- 

organizations in terms of drives,^ ^ fprmt? of interests and 

tion of schemata, on j" s^-hisis and the results 

affects. Both the Socratic method of "' 7 " „„ptual or- 

of association tests suggest that there 1 nopular (most 

ganizatiom of memories; the major; y ^ ^jiy related 

frequent) association-test abo“t 60 per 

to the stimulus, and these (93, 

cent of all the responses of normal subj 

97). _ . „ (Up onlv cognitive organi- 

But memory organizations are ( 92). Grammar 

zations (see Schilder, 101, 102, ^ ganiaations. Let us 

and syntax reflect a great The^conditional mode® 

take the modes as our L development. Once it 

arises rather late in the child s . j^^r, and both our 

has appeared, its tool or means ^ r,„ and/or fall 

grammar and our sustained capM y .^gpended premises 
Lck on thought and behavior b^,“ing organisation, 
show that this tool of thought is example of cognitive of- 
We shall choose styles as a , P; vuitten prose but 

ganizations. I do not mean mere y , perceiving, con- 
cognitive styles in general, ‘“o u >ng^^ cognitive organizations, 
versing, dreaming, and soon. Sy, ^1, 69, 

show striking interindividual differences r 

■I am using the antithesis of dri™ SSow”®” ThmeM I'f ’ *°the 
eatlon as I used it in 0’'?“"““"'’“ organization is ' organization, 

of the terms is not felicitous. tion means ronceptual 

broad sense in which conceptuJ concept (Werner, to 

and in the narrow sense of the equivalence orga organi- 

organization, as I use the term, ^ the latter con- 

those of logical concepts The *^*^^jognomic concepts) appea „treme 
aations (for example, in is restricted to the two 

tinuous, while my discussion of the behavior 

ends of this continuum. 3 mode , of «ero- 

•E. Erikson (29) has desoribed otho typ' „ „ tho moo 

and cognition that originate in body-modes m 
togenic zones” in particular. 
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68, 62). Not that there are no interindividual differences in 
memory organizations and grammatic-syntactic organizations, 
too, but these organizations are present in some form, or to 
some extent, in all members of the species. This is not so 
with styles. Understatement, for instance, is a familiar style, 
which in some people becomes a major tool shaping most of 
their cognitive processes, but may be conspicuously absent* in 
other people. My assistant, Dr. 1. H. Paul, is on the track of 
such style organizations. His experimental subjects tend to 
use images and ellipsis to the same extent in their recall of a 


story told to them as in a story that they produce around a 
^ given theme. The correlation coefficients (which are around 
kS and are highly reliable) suggest that the tendencies to use 
jielhpsis and images are styles that differ interindividually but 
^are stable intraindividually. 

I would like to touch on one more problem concerning cog- 
nitive tools or means. I have used these terms to designate the 
ready availability (as against ad koc production) of certain 
cognitive forms, but I have also implied their usefulness as 
means to an end. It is obvious that a memory or a concept is 
a means or tool of cognition; each is one of the means by which 
we orient ourselves in a problem situation. But it is not so 
evident how broader cognitive organizations, such as styles, 
are means or tools of the cognitive process. Let me clarify the 
point by citing an experiment made by George Klein (67). He 
e a irsty and a non thirsty group of subjects and exposed 
tnem to a peat number of cogniUve (mostly perceptual) tasks 
and stimuli which involved themes related to thirst. The “New 
wnnM would have been that the thirsty subjects 

'■'fferently to these tasks and stimuli from the 
nonthirsty ones. The results of the experiment did not bear 
s^^pl^ cxpectation. However, both the thirsty and the 
irs y groups were themselves composed of two groups 


cogniUve organizations here and in the fol- 
orSaTioL ® “"vey the impression that these 

Se is to the case, 

in that thev form organizaUons are related to each other 

m that they form multiple complex hierarchies. See Rapaport (86, 88). 
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of subjects, each representing a 

one of aese styles fatTeUfof th fourfold 

control.” In the analysis of the data m erms ot m 

design (thirsty — flexible ^onthirsty — control 

striction, nonthirsty — flexible co , ^ appears 

by constriction) significant influence was dif- 

that thirst did influence cogmtion, j influence in 

ferent in the subjects fle^ble control from 
those controlling by constncUon. . drives or at least 
direct or channel the in9u““ JubSing. This is 

to reflect preferred modes of directing direction 

a familiar situation in clinical prac ice. limited and se- 

of drive discharge is impulse de- 
lected by, defensive organization . expression m 

fended against by ““insfby projection may 

excessive altruism; one nrovocative maneuvers 

find expression in self-protective , jjyie and defense 

(see Saafer, 96 ), This « St, in the main 

organization are identical, but it .? j uj dealings with 

both are tools of cognition, used primarily in 
the internal needs of the orgamsni. ^ the one hand- 

A distinction between “8"!“''®, ^ “isting) tools of cogm- 
and the structured (patterned an P p^bably be made 

tion and their organizations on processes may be de- 

by the criterion of rates of J*®"® i ™ the tools and their 
fined as showing a high ra e o other words, the proc-/ 

organization as showing a low o . ^ organiza- 

esL are temporary and unujue, the tools 
tions permanent and typical. 

Let me begin with a typtol RapapoTsrG^^^^d, 

of amnesia (see RuP^P'^Mt’nanort 85). An unemployed man 

Hacker, and Rapaport, 51, ^Pupurt-»/J„ith his wife. Eight 
leaves bis home after ^ . policeman at the Hu 

hours later he is picU^ «P distance from his home, 

River, athree-quarter-homsj^h.^^^ ,0 the hos- 

his behavior suggesting 
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pital, he seems quite unaware of his personal identity. This 
condition lasts ten days and terminates when, in a sodium- 
amytal interview, he recalls the quarrel with his wife. How- 
ever, now that he has recovered the awareness of his personal 
identity, it becomes clear that he has no memory of those eight 
hours that elapsed between his leaving home and his being 
picked up by the policeman. Two weeks later, in another amy- 
tal interview, he recollects this period also, and describes that 
during those eight hours he was consumed with rage, guilt, and 
^ ^ must end it all.” He thought of nothing else and 

walked the streets scarcely aware of them, barely able to orient 
himself towards the “end”: the Hudson River. A study of the 
case shows three phases. 

• eight hours: the patient's conscious cognition 

IS largely limited to the single idea, “I must end it all,” and 
affects. The patient is apparently incapable 
his personal identity, but also 
nZr.. J u and I (86, 53) found in a 

not vof . patients in this phase are, as a rule, 

titt^Fifw' awareness of their personal iden- 

Jank 1641 dp<f^'-^!f corroborate this finding. 

somnamhiU-. ^“ch States as monoeideic and polyeideic 

Chi Th^ (107, 86) have called them fugues, 

dav sequent ten days: the patient's ordered every- 

ordered performance show that he is capable of 

ness of hk n ^ ° >s personal identity. Thus he has no aware- 
pSLln with the 

aware-of tv from then on he remains 

Srment wV awareness. He shows a certain be- 

personal identitA^ ^ think about his 

it is distinct frn is hard to define, though 

the Hudson RiV^^ characterized his behavior at 

described bv AK V its characteristics were first 

described by Abeles and Schilder ( 1 ). 

all coffniffvp “^eeks: the patient appears capable of 

all cognitive activities except those pertaining to The first 



163 


COGNITIVE STRUCTURES 

phase, which had been characterized by the ,j,y 
oi pe;sonal identity without an awareness o wtoal am! 
third phase is akin to the familiar re ro blotted 

nesias, except for the fact that in this condi- 

out by the amnesia was itself a specia functional 

tion, tough frequent, is not a necessary part of functio 

retroactive amnesia (see ; sequence and these 

Giii and I (86, 53 ) have found that th s seqjn^^ 

characteristics of to P]'““ eLotorated our findings, 

nesias. Fisher’s studies ( 32 , 33 , 3 ) r 
We should note that the cogniUve 35 from 

phases are sharply disUnct ^p„ieal study of this 

normal cogniUve processes. "^ * . ^3310 drive-motivations 

case, and kindred cases, shows tha pj each of the 

underlying the crucial ^55 it is the murderous 

three phases are Se cognitive contents of 

hostility directed towards the . relationship — 

the three phases are different. Thus, ^ first^ 
actualiy a commonplace one — sugg ^ unequivocally 

servation is that the basic motiva matter, the cogni- 

determine the cognitive content or. for that mat , 

tive form. . . of these three phases 

An inspection of the cognitive c cannot be cog- 

reveals the cohesive character o contents that 

nized in them. By “cohesive ^ cognition) are not 

are cognized (likewise those exc u together by dis-, 

a random assLbly, but are , 


a randi:r^s^;;W, but are " s"ise^^^^ 

cernible unifying principles. The q^^ monopolize “pntion or. 

sive cognitive contents, which phases of this di , 

are excluded from cognition in one o j^utions of these 

■I am not implying her. .hat ^ 

three phases are identical, nor identical. Under toUl to interest, 

their crucial cognitive phenomena of defense, con ’ jj that 

stellation we subsume also the mo .vgjg three phases. ,ff cognition” 
etc. which are obviously at ‘J^'t P*^' 

the basic drive motivation involw cognition of all tb phase, for 

in the first phase, for the eadusion from ^ uj the tbirQ P 

sonal identity in the second phase, an 
the time span of the first phase. 
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order, correspond to organizations existing in normal psy- 
chological functioning? 

Let us consider the first and third phases together. What was 
cognized in the former and uncognizable in the latter were all 
cognitive contents related to the motivation represented by the 
phrase, “I must end it all.” This motivation was the aggressive 
drive that became directed towards the self, and was of such 
intensity that it excluded all cognitions except some that were 
relevant to its goal. Thus we are dealing with a cognitive or- 
ganization centered around a drive. 


Do we have any evidence that such cognitive organizations 
or structures exist in norma! psychological life? Bartlett (6) 
proposed the concept of “schemata” to designate enduring 
memory organizations as he conceived of them. According to 
him, these schemata are, to begin with, organized around the 
special senses, later on probably also around appetites or in- 
stmctive tendencies, and still later also around interests, atti- 
‘deals Bartlett wrote: . . because there is . . . 
Z ° different 'schemata,’ 

tnu.ti, “™selves are normally interconnected, organized 
enri!. • ? “ do the appetites, instinctive tend- 

, ’ erests and ideals which build them up, an order of 
Z”"® ‘■‘'“"selves” (p, 212 [italics mine]), 
his studie!'%^‘‘'^''‘'‘^'''’ Bartlett observed, in 

teZnnZ, in "overlapping" and “in- 

drives' of tl, cognitive organizations centered around 

sSnZdl'IsZTedTmf ‘ ^ 

gesti™"wZn^Z»*° ■"“■'er obse^ations supporting this sug- 
becomes overroU 1 '’eryday life an interest, or appetite, or affect 
becomes overwhelmingly strong, it tends to shed its "overlap” 


probably hiEh-lcvtl derivauira^ol drira tE 

ptrlain lo and ctnltr around ihn. dS'™.- '“S"'"''' organirallons that 

tiona art not as porrmotow lS,™ ■‘'rivatlvo motlva- 

nitlvo orranlratioS Z^^ondlnTlo^tSrsS “ 

crptual orsanlration ot memory (sre 8S1 Th? ^ more readily Into the con- 
the most part fenorrd by BaSetl b 
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and “interconnection” with other interests 
predominates and even monopolizes, and shows P 
ject’s preoccupation with it to the point t_ a ® thinking 
porarily incapable of cognizing (perceiving / ■ . 

about) anything not pertaining to it. Gne -d^sh j^e the 
thought of the beloved or the problem about , j 

may grow to this point. We accept these 
unlike the first phase of our amnesia case, w 
ble, they are not attended by a loss of P“ . pgopie in 
are readily reversible. But we justly c ar We 

these statL as “obsessed” by their pre- 

encounter the pathological counterpar obsessive preoc- 

occupations in obsessional neurotics. ,,n„nition as in the 
cupations we find the same limitation “ (jpn^ but on 

first phase of amnesia and in ’^^g^gjsible, and on the 

the one hand the condition is not [ However, pathologi- 
other there is no loss of personal ident y. . ...gity lead to 
cal obsessive ‘"n'^Xe^ognitive character of 

obsessional deliria (see Freud, dO), t ® , ,_jpgsia: cogni- 

which is the same as that of the first p , ..j mthout 

tion is limited and awareness of person normal extreme 

an awareness of this loss being j, jp use Bartlett’s 

preoccupation with an interrat or ®PP 5 . nd conditions of 

terms — does produce cognitive normal cognition 

awareness that appear to be a transition from no 

to that of the first phase of amnesia. (39)^ as 

We may add that the analyses o s ^P -jngntally produced 
well as the study of slips of the tongue W ^ ^j^o support 
by means of post- hypnotic suggestion ^ 

the assumption that _su* drive organizations ^ 

exist in normal psychic life/ , . organizations of 

Clinically it is eLy to show that these drive o^g ^ 

memory, by making available as i _*:gcations and their 
the memories of gratifying objects an g ^ ^ ^ 

'It seems that the eapertoeats of 
some of the “New Look” experiments in ^ pcrcepUon. 
cemed with some such motivational oiganizau 
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contexts, subserve the search for need-satisfiers.® Bartlett too 
seems to imply something of this sort when he maintains that 
the very factors that build the schemata organize the recall, 
w ich he regards as a construction “made largely on the basis 
of . . . [an] attitude, and its general effect is that of a jus- 
tification of the attitude” (p. 207 ). 

Let us now consider the second phase of our amnesia case. 
Where cognitions pertaining to the subject’s personai identity 
uf ua ‘'''’"Sh the subject was keenly aware of and 

ewildered by this loss. The observation implies a loss of cog- 
nizability that is not arbitrary but is organized around the 
subjects persona! identity. Is there any evidence that such an 
personT ° cognitions exists in the normally functioning 

.‘.“T While he takes pains to 

behinTpt!“”^' “substantial, unitary self, lurking 

ihis to s,?. ^ neverthrfess has 

neculiarlif nor.' ' 'ts full sense, always contains a 

a^d S • • • [because] the ‘schemata’ 

and ideals^wU-'u u '."jbnctive tendencies, attitudes, interests 
nance amonv ^^» “P “ “der of predomi- 

tively nersistent ■ • • [“d] this order remains rela- 

thifLLr of o ? given orpnism-i (p, 305^ 3^ jf 
nesia? ShnulH^w is disturbed, as in our case of ara- 

comes interfproU* wu" *** “personal reference” be- 

to it becoitip cognitions particularly related 

losfof ner^„„“rT ?’"l®"‘''“ uuthing to say about 
logical nhennmpl, ™. * ’'dated patho- 

the cognition of ‘i'^f’^^ualization. In depersonalization 
cognition of personal identity is not lost but is devoid of 

tbe search for Urive organieaUons subserve 

need is to be satisfied in nfhpt- u of signals indicating which 

far Jess ser\-iceable for coimirinn.” rtf need cognizable. They are 

realistically attainable obicctl Th satisfying object (not to speak of the 
ganizatlons are not based on a reasons for this. First, these or- 

on their equivalence as rfriv '^rchic gratification of cognitions but rather 
process mechanisms nrevail {« "P^«e»tations. Second, the so-called primary 
point here. organizations. But we cannot pursue thb 
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conviction, of feeling. Correspondingly, though objects are 
perceived and recognized they appear strange, an oug 
thoughts are developed there is no conviction about them nor 
familiarity with them.” Bartlett (6) refers to this con i ion a 
follows: “. . . the mechanism of adult human memory 
mands an organization of ‘schemata’ depending upon ^ 
play of appetites, instincts, interests and ideals pecu la 
given subject. Thus if, as in some pathological c^es, ti 
active organizing sources of the ‘schemata ge c _ 

one another, the peculiar personal attributes o w 
bered fail to appear” (p. 212). 

I could advance further strong evidence ^ 
ogy for the assumption of a cognitive organ 
pemonal identity. For instance, I have 
study and survey (86, 94) of alternating are 

that the experiences acquired ^ tate or states 

not, as a rule, available to cognition in his o further 

(se^ also Freud, 48, pp. 3W9). I ““ f "pto by 
evidence (though it is rather weak) for projec- 

referring to the role of the identification 6^'^ relatfon be- 
tive tests as the T.A.T., and by reference to to reim^ 
tween identity and memories in hypnotic ag observa- 

parede’s (24) “me-ness” {moiite) so are some of 

tions he based it on are certainly releva , eeo-involve- 

the theoretical and experimental contri u i of the 

ment (4), as well as Koffka’s the “shaft” of 

memory trace, which — in ° Ives its “atUtudes” 

it — communicates with the “ego’ and m jj^t. “Personal 

in recall. However, none of these studies”’ — 

identity” — as we know from E. nf behavior which 

reflects a complex and high-level Integra 

ot soniclki^S 

*The experience of depcrsonaliratjoo is Reports of examination 

fanuliar in a strange context or ia * « p 182 below. , .. 

«perienccs often contain examples of both. of of 

. “My equaUng of E. Erikson's idcnUty publish tbe 

Uty" requires explanation. I hope that En' ^j^jonship of these 
a case that has shed considerable light on the relalio 

ccpts. 
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is difficult to pin down when it works normally but which pro- 
duces dramatic pathological effects when impaired. 

I would like to mention two more points before we leave this 
observation. 

The first relationship suggested by the three phases of this 
case of amnesia is the lack of a one-to-one relation between 
basic motivation and cognition. Comparing the three phases, 
the clinician would say that the controls that the personality 
exercises over drives are usually such that their interference 
with cognition is imperceptible and takes the form of individual 
proclivity. In the first phase a drive broke through these con- 
trols and interfered with the cognizing of all but its own repre- 
sentations. In the second phase the controls were reestablished 
but apparently as a precautionary measure — they became 
so widespread that they interfered extensively with cognition. 
In the third phase this excessive control was scaled down — 
It became limited to the drive itself — but, since the drive in- 
terfered with cognition in the first phase, its control could not 
but interfere with it too, and so it prevented the cognition of 
the e^enences of the first phase. If we take this crude clinical 
description (crude this time in terms of clinical theory) at its 
ace va ue, we note that there are yet other organizations — 
defenses — to be taken into account here along 
1 nve-orpmzations, since they too have a powerful regu- 
lating control over cognition (see Schafer, 96). Clinical ob- 
attests to the great permanence of these controlling 
nrL ^ K .°^g^"*"ations. Indeed, the clinician is so im- 
I* that he refers to them as struc- 

function as mechanisms (49, 37). 
finally, a point about awareness or, as we usually refer to 
, nsciousness. In our usual state of consciousness we can 
become aware of our awareness. I assume that Bartlett (6) 
UT* Similar when he spoke of the organism’s 

ability to turn round upon its own ‘schemata’ ” (p. 208). In 
our ree p ases of amnesia we have three different forms of 
consciousness which I characterized crudely as normal in the 
third phase, bewildered in the second, dazed in the first. Sig- 
nificantly enough, these gross characteristics are paralleled by 
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the corresponding varieties of awareness 
in the third phase there is an awareness f f f ™ “ 
unhampered potentiality to become aware f 
second phase there is a loss of a 

with the awareness of this loss; in the P^f ^ ,‘=3 " 

loss of awareness of identity without awar ,j j ^ ^ 

Moreover, this constriction of ■XotuL 

progressive constriction of the ; of consciousness 

The question arises whether the narrowi S ^.^oge of 

is but an epiphenomenon accompanyi g e of its own 

cognitions: or whether consciousness either 

in normal as well as ^nd to be restudied: 

case it deserves to be taken out o range, in the sec- 

in the first case as an index of ^ -(ion. Indeed, clinical 

ond as an organization subserving g organization” 

theory has been treating conscio experimental psychol- 

through all the years in ,”°jeceptive and useless intro- 

ogy used it as the generic term t - neat present 

spections. I hope that the theses: (1) consciousness 

will lend support to the followi ^ ^ subserving cogm- 

can be usefully treated as an . phenomenon but one 

tion; (2) consciousness is not a corresponding to a 

that has a whole range of van > 

different cognitive tiops however, I would like 

Before turning to “'’f J and Hebb on the second. 

to quote Bartlett on the first po> discovers how to 

Bartlett (6) wrote: ^ other words it be- 

turn round upon its o'™ ® j u ’ . . one of the grea un 
comes conscious” (P- [is] to pick items ou 

tions of images in mental ^ of overdetermination y 

■schemata’ and to rid the series. Iff ^ 'f, 

the last preceding ' “ur ercept through the tnedmm 

hold that this too could not ^ p easely how 

of consciousness, Mfq'his theory] . • - gt 

brought about” (P- 20 h abo 

, a „ Vll, p.uto.f'h’ ofihe rSnlcl coacapUon ol 

“Stt Freud (IS), C^P- f“>.J2arly «>' 

Rapaport ( 85 ) and ( 88 ), ^ 
consdousaess in my footnotes. 
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sciousness a definite function other than the mere fact of being 
aware” (p. 214), (See Oldfield and Zangwill, 78, both on Bart- 
lett s more recent views and for a critique of these views.) 

Hebb (58) accounts for the enduring organization of mem- 
ory in terms of hypothetical closed neural circuits, which are 
organized into assemblies, which in turn are organized into 
phase sequences. He links consciousness to the degree of com- 
plexity of these memorial-conceptual cognitive organizations 
when he writes: “Consciousness then is to be identified the- 
oretically with a certain degree of complexity of phase sequence 
in ™ch both central and sensory facilitations merge . . 

(p. 145). This implies that consciousness is not an all-or-noth- 
mg phenomenon. Hebb spells it out: “The distinction is not 
between discrete and unrelated states, but between the ex- 
tremes of a continuum” (p. 144 ). 

‘hat Bartlett, while attribuU’ng to con- 
it definite function besides awareness, speaks about 

as a anJt' phenomenon, while Hebb, seeing consciousness 
definite funS to 1^“^ '’"“““"a, does not attribute any 

intl'lrfW ‘“'■n ™11, I hope, bring 

to thn.a ri'^ ■"‘"'ber of varieties of consciousness in addition 
varMe. "'=‘y “ake it plausible that the 

as relaMvall^T P™bably should, be treated 
tions ^ “"t'® “‘'Sanizations that perform definite func- 

III 

night ^ ^ study in which I attempted 

eiSv tLni,’ P™'.™®"* pa™d, to arouse myself after 
eroerience anrt to be able to record the 

ences ranaina f ^he record contains thought-experi- 

hvDnocoirie dreams through intermediary forms like 

S thouah daydreams, to ordered 

^ S • cannot discuss here the preparations for 

«haust mejitlamd here do not 

on the wrious forms of waking ,“***"““*■ instance, they do not touch 
(56) and observed by me abo^bS®!^’ described by Hana^valt 

*' ia waking and reverie. 
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this recording, nor its precise conditions, nor even ^ jn™^ 
obvious and less obvious methodological pitfalls inherent 
such a study (see Rapaport, 85). _ nirst 

At one point the record shows the following e ’(.j. ^,1 
I had a dream, aroused myself after ■t;, 3 , of 

the dream. I made efforts to again 

these efforts I noted that I was ‘ shpping i „ 
and told myself I must keep awake until I h^d P 
and recorded the dream. Second, I did jo a 

“pin-waves” approaching each ^ Thifd,’l fell 

dark sea, and made an effort to make t 
asleep again and dreamed. The dream was: I ™ “ at 

examination at the University. I am ■ ■■ ° j ye late 
eight. It is five . U„« 

... I arrive at the mam door. Th e ^^y^ 

IS not like my Alma Mater . . • i ° T ask the janitor 

... My fear that I will be late ■ I b®' 

... He begins to stutter in a "L^t ^rM ^ .( 4 ) 

come more and more tense • • • / ‘e® off’ I “fell o® 
At this point the record of the dream begins with a 

and had a new experience. The record M Latin, 

series of distorted words, some oi f^nnwed by the com- 
others like Greek, Hebrew, „ js followed by: “A 

ment: “I do not understand. This m ^ glad 

father in a monastery, panting, says to » 

you got in before they shut the r ^jjis observation 

I want to suggest that Ji«erent cognitive means, 

treat the same cognitive motif with cftranslations of 

at different levels of awareness. ^ ^ 

“Pin-waves” is the word in the 

two points progressing on straight lines Alo* 

o. ..e 

Alma Mato and the fact that it did not loot ^ „ea«5 by 

Poaal without beiug npeiienced fs o coni jij,„nt obset- 

In the following, when I discuss -i,.,ervaUon, I vaU t . otherwise, 
which the same motif is espressal in uriess I 

vaUons only on the level of their «««;«* > 



172 


DAVID RAPAPORT 


thoughts from waking cognition into dream cognition have 
been observed by Freud (38) and others (103, 95, 77), from 
waking cognition into daydream cognition by Varendonck 
(109), from waking cognition into hypnogogic hallucinations 
by Silberer (105, 104) and others (SO). My records contain 
examples of translation to and from a variety of distinguish- 
able forms of cognition. The one I have chosen to present here 
contains the greatest number of translations of one theme in 
my records. May I add here that I transcribed all my records 
on the day following my taking them and, in doing so, I sep- 
arately recorded additional observations as my memory sup- 
plied them. 


The common cognitive motif of the four phases is set out in 
the first phase. It is the struggle to maintain consciousness 
until the dream is “captured"; but it also has the connotation^® 
of a struggle between tired incapacity and ambition or duty, 
it is the antithesis: I must — I cannot. 

The first phase I should like to describe as one of more or 
ess waking consdousness and of waking cognition, which is, 
owever, not particularly ordered and certainly not disciplined 
an ^ogical. In the full waking state the experience of “slip- 
pmg IS either absent or successfully countered by “effort," 
w 1 e my record of this phase shows that I felt I was waging 
osing battle. However, I was aware of my slipping aware- 
ness, and, according to these records, such awareness of 
^ criterion of the waking state, 
mif fi^ ^ content is that of waking cognition, in that it sets 
mpan ^ with reasonable clarity, though it proposes no 

in these rwcTd*”^ ^ ordered logical thought usually does 

/If phase is noteworthy: I am 
own thoiKriif dream and “reach" for it in my 

^ consdousness turns back upon itself (see 


tent in theory of dreams is called manifest con 

Uons*thoughI*L"wc"fhanlpI^hli**’* wakiiis cogniUon is not free of connota 
tUtion it appears to be. * In comparison with other forms of cog 
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Piaget, 82, also the mathematician Gonseth, 55)_. My ‘self^, 
my own thoughts, my dream, my goal, my s eepines , 
fairly well differentiated, even though my “^^^hmg for the , 
dream is indistinct. Such differentiaUon too > 5 . a^mg ‘o 
these records, a persistent characteristic “f 
in contradistinction to other forms of cogn ^ ' i" . • x 
74, as well as Werner, 110, on differentia , Knieht 15, 

development of cognition; also Brenman, Gi , » 

■iKrsjJi I 

to sleep in which either the subjective sta e of the^do.ing^^^ 

person, or the pattern of his ° J 53 ). My records 

of it is translated into imagery (see Isak , 
contain many of these. The most , .{g m this sort 

presented here, are related to the ,i,o„ght-experiences 

of study-naiely, the search for forms: 

and the struggle against sleep a ^ labyrinth; 

watching somebody trying ‘0 ^ discover that it 

seeing somebody So*"® ing somebody’s increas- 
is not a door but a shadow, ® ^ door slowly shuts, 

iagly frantic approach towards a doo pin-waves of 

and so on. Against this background ®® consciousness, the 
the second phase appears to ■’'P',';®®" Z,gii angle, implying 
other the dream to be "captured. -pchans the "dark sea 
that the meeting point is far away, an p ycc of 

too, translate the “feel” of a losing 

cognition.” The effort needs no .tran=iai • yea, 

What then are the characteristics o characterized by the 

of cognition? The cognition is first 01 pj,g 5 e ex- 

predominance of visual imagery, a se ((egaching” for the 

oept for a vague directional image 1 g^give increase 

dream.” Indeed, my records indicate P 

"See E. Erikson (30) on the eBect ol the dream mve ga 

;tTo.h.er ( 1 » tor sueh direc«o« " 

observations to the “imageless thought c 
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of imagery from waking thought towards dream thought. This 
translation into images, however, also does away with the clear 
differentiations of the first phase: there is nothing here like 
the “turning back upon the dream” in the first phase. Dream 
and consciousness are leveled, equalized, both being repre- 
sented by “pin-waves.*”® Yet some differentiation is still 
left : I myself am an observer of the scene and not a part of it 
as is usual in dreams. However, this self is a very peculiar ob- 
server, one who can make an effort to promote the process he 
is observing. 


Here two further characteristics of the hypnogogic state 
emerge, one that it shares with daydreams and the other that 
it shares with dreams. My role, as an observer with a preserved 
awareness of personal identity and yet with the ability to in- 
fluence the events, is characteristic of daydreams. The day- 
dreamer can doctor up, interrupt, and restart his daydream® 
•a ® observer, retains awareness of his personal 

nnoi^^ Tc appears as a figure in the daydream 

j ™ characteristic this hypnogogic hallucination shares 
h “ observer of the two “pin-waves,” 
exerting an effort to make them meet, but my 
i y 0 do so and the means by which I was doing so, re- 
“implicit.” Now, accord- 
drpnmc knowledge” is characteristic of 

in«?tnTiro^” inunishes as waking thought is approached. For 
fppi tian! one figure “knows” what the other figures 

obcprvAd be said and no expressive movement 

rntmifinn • ^ mean that we do not have such “implicit” 
wp PTnpri!. waking state, but they are less frequent and 
reservations as subjective impressions 
n wi h conviction as factual knowledge, or else we 


P- «S, footnote. 

rupted by thei/awakenine resume a dream that has been inter- 

deEnite theme and succeed'if “ 

of dreams which th.. a “ Qomg so. I have even encountered a few reports 
Se oriSLT SSt to an ending diBerent from 
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are called “psychic,” or accused of projection ^l^e^rding 

rarely find such reservations and realize “’y ?" 

them, as I did, that what we “knew for 

had no evidential grounds whatever. But f''™ y , j ,, 

that you know psychologists whose “f>“t.fi behefs make 

them suspect of living in a continuous dream of this sort. Witn 

this I shall not take issue. . , „ . rto cnbiect 

1 must add here that in hypnogogic hal ucin preserved 

does not always remain an outside observer jjabucina- 

awareness of personal identity. In 
tions in which the subject s personal id y ^ j 
there are other features distinguishing the illusions 

dreams. . , _ arpam, even 

The third phase will be readily tecogni privacy, 

though I did not report its continnation 

The dream cognition of the common ^ am 

phrased as follows; I am trying to find > fgpjii. 

trying to pass the “test,” but I am hampered.by the 
iarity of what should be familiar an y original 

(i.e. stuttering). This paraphrase shows hat here m 
fheme has taken on additional oonno dreams distin- 

p. 162 ). But those familiar with the latent dream 

guish between manifest dream , .t.j. of the theme 

thought, and will recognize that this r content. If 

is merely a translation into the . .1 connotations in 

the theme has already picked op n ‘ dream thought adds 
the manifest dream content, the la en , . meaning in 
further connotations, which expose e and limita- 

my life pattern of the struggle hetwee other. Those 

tions on the one hand, duty and am 1 1 dream our 

familiar with dreams will also „ -esidues of undis- 

common theme was used in the 

charged tension are usually used ‘cognition is, thus, 

One of the salient characteristics 0 . , of undischarge 

that it takes its departure from day-r^ indicates, in an 
tension, and translates them into imag ry dream- 

“implicit” fashion, the connotations 0 
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er’s scheme of life of the theme (Le. day-residue) that has been 
translated.^^ This abundance of connotations in dream-cogni- 
tion contrasts sharply with the waking cognitive function of 
the first phase, though people do use allusions and connotative 
designations in waking thought also. How does dream-cogni- 
tion bring about these multiple connotations of its imagery? It 
does so by use of a variety of mechanisms (see Freud, 38, 
Werner, 110). It condenses, for example, when it represents 
in a single image “my Alma Mater,” which the building defi- 
nitely is to me in the dream, and a definitely strange building. 
It uses displacement and produces multiple images when it 
represents my “losing” the dream of the first phase — a dream 
which was mine and which I nevertheless did not know — on 
the one hand by my unfamiliar Alma Mater and on the other 
by the examination I may not get to. Moreover, it displaces or 
projects my tired incapacity and inarticulateness onto a stutter- 
ing janitor, It uses substitutions and symbols also, but I believe 
you will permit me to stop at this point. 

These me^anisms are absent in the waking cognition of the 
rs ph^e. While a detailed analysis of the second phase would 
snow that they are present there, by and large the study of 
my records and of dreams in general — indicates that the 
ec anisms illustrated here (as well as imagery and multiple 
conno ations) are^ a predominant characteristic in dream-cog- 
diminish as we proceed through hypnogogic hal- 
T Pf m t daydream toward waking cognition, 

nf awareness is also characteristic 

ifipntif dream I had no awareness of my personal 

in t>*A ^ 2 *> ^ awareness of the figure who represented me 

ream appeared to be filled with the idea, “I must get 

manwLw7?)”SSln7 n" (»03), Roffcnstcln’s (95) and Nach- 

(35, 36). ' ^ ypooticaUy suggested dreams. See also Poetzl (83) and Fisher 

all rCDTCsent hltn figures in u are the dreamer’s thoughts and thus 

has7«T,h“^He U 

think he’s drp^mtn.. v *^nJing now, said Tweedledee: “and what do you 
50 U d:h,rc do jou ,„ppo„ yopy bc?"_“Wh«c I .m now, ot conrw,” said 
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there -I won’t,” much as our amnesia patient "US with h's 
“I must end it all” in the first phase of his ^ 

are dreams during which some awareness o on p ^ 
identity is represented by the feeling and though that *.s 
is just a dream,” they are the exception rather than the 
both in records of my dreams and in other peoples dreams 

which I have collected. . . ^ , janitor 

Finally, let me mention that my questioning of ja^^^ 
and his stuttering were only “implicit (see , , 

in the dream. I “knew” that I asked f ^ ‘ha‘ he _ 
tered” in answer, but there were no words. I h 
before that this “implicitness” is *ataftist.c of dream c g 
nition and diminishes as waking though is “PP ^erei- 

In general, a multitude of annotations -n^aUyje_^^_ 

fully hidden from our waking oogndio _ y 

trolling organizations — are . / riream-cognition 

to the dream-theme by dream-copi . 
achieves this “recruitment'’— which enr ' that 

themes of our waking thought — by mea oroscribed. The 
in other forms of cognition are dream-cogni- 

free use of these mechanisms is orocesses and 

tion, which shares it only with symptom- 45). Yet all 

with psychotic thought-disorders (see re , jntrusion of 
cognitive forms make some use of or s -j^jyjously used in 
these mechanisms. For 26 Brooks, 19, 

poetry and in the arts in general (see E p > » 

and Kris, 72). nf nur observation. I 

Let us now turn to the fourth phase ^3 a 

shall call it a reverie.^® The term mean a state 

synonym for daydream. I, however, s a 

— . “You’d be uo- 

Alice — “Not youl” Tweedicdee retorted 

v^htre. Why, yoi^re only a sort of * dum if 

that there King was to wake,” added n ” wid 

just like a candle 1” “I shouldn’t!” Alice . . . ?” 

jm only a sort of thing in bis ^IThrough the 

Tweedledum. — “Ditto, dlttol" cned Tweedle 

Glaii.l 
**For 


, ” a survey of a variety of to these. 

(3S) also noted a variety of “dream that 


Erennun (12)- Freud 
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of consciousness and a form of cognition midway between 
those of daydream and hypnogogic hallucination. I hope that 
the discussion that follows here will justify this distinction. 

I would like to suggest that the reverie of this fourth phase 
translates our theme to the form of a wish-fulfillment. The 
father’s words, “I am so glad that you got in before they shut 
the door,” as well as the fact that he says this, “panting,” im- 
plies^^that there was a question — “Will he get in, or will he 
which is our theme. But this form of cognition places 
the struggle in the past and makes the present a “happy end- 
ing. This aspect of reverie-cognition is akin to the wish-ful- 
fillment of daydreams (109). Who of us has not fancied a 
g orious reception by his teacher, beloved, or parent, after 
some equally fancied great deed? This very feature is one of 
the distinctions between reverie-cognition and dream-cogni- 
tion. In the latter, past and future are expressed only by “im- 
p ica on (38, 106). What are the other characteristics that 
revene-cognition from dream-cognition? To answer 
T fi^lain a bit further the reverie of the 
wac cognitive experience, as in phase two, I 

distorted words; I saw the mon- 
cnpab? ^ across the gate; then I saw the father 

nftpr j- panting. But it was I who interjected 

that T ^ ^storted words: “I don’t understand.” The facts 
mpnt ^ outside the scene and made a com- 

thi «5 t presence of verbalization, distinguish 

thnt ac P from dream-cognition.^* My records show 
of vprhau ^ processes from waking to dream-cognition the use 
zatinn in d^re^es. Not that there is no explicit verbali- 

of a ^ ^ repetition 

Let « f or recently heard phrase, as Freud (38) noted. 
cordinfT fK reverie arose when, in the course of re- 

of thp innV ream of the third phase, I reached the stuttering 
J 1 or and as my supplementary record shows — I 

the sidelines ^ which the penon representing the dreamer is on 

trie ren”rf role 

refer to differences ’in frtmf distinguishing characteristics 

Uons. frequency and are not qualitative aU-or-nothing disUnc- 
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again experienced, while recording, the mounting tension. It 
appears that the distorted words translate into^ reverie-co^i 
tion the janitor’s stuttering— which, to put it colloquially, 
was “all Greek to me” — as well as my inability 
the lost dream of the first phase. Moreover, it appears that me 
reexperienced tension was translated into the dream y 
“panting” of the father. , 

However, the reverie-cognition also shows features 
trast sharply with the waking cognition of the first p 
are akin to those of the dream. The abundance of v. ual 

imagery is obviously one of these of the 

recruiting is another. The appearance of the fath , t 
monastery, and of the “they”_who shut the door , 
obvious set of features of this sort, , a.™hition, 

the struggle of capacity and inability with “ ^ imagery 
in the pattern of my life. The detaiis of th , by 

imply further connotations and reveal the brought 

which the recruiting and multiple connotations 
about. I shall not dwell on these here. distin- 

While we have always known that m gene other, 

guish our thoughts, daydreams, and dreams 
I hope I have demonstrated that these a objective 

of cognition can be distinguished from eac visual im- 

criteria.=" The criteria that I found ^55 (implying 

^gery, use of verbalization, awareness 

the ability to turn round upon the ^ differentiation, 
sciousness) , explicitness versus imp ici > mechanisms 
recruiting connotative enrichment by still others 

of condensation, displacement, and so on. vdthout re- 

to which 1 could not refer in this brief compass w. 
course to clinical terminology and . . phase, I have 

In connection with the dream of e . g ^ut I have 

referred to controUing and defensive organizaUo . 

“llitse criteria, as indicated tefore, are not qoalitaUv ^ 

“S S'e^S^'Ssn- tae^aenaj e|t 
■pnnary process” to distingnkh IhOT ii tSn are 
ordered, and logical forms of thought, gS, pt. 

K^oeric concept “secondary process” (s®* ^8, 
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Now I shall turn to some observations on certain , 

schizophrenic pathology of thought. I am ^ 

from our studies in diagnostic testing (93, vol. ^ ^ , 

from observations of pathology of thought in t e “ 
psychotherapy. (See 9, 10, 11, my footnote commenta y 
them in 88, and also Kasanin, 65.) . illustrate 

I presented the first observation, on amnesia, o _ 

some cognitive organizations — which subserve e 
«on of cognition— laid bare, as it were, by 
sented the second observation to demonstrate jj 

cognitive organizations, characteristic of specia s ^ 

^ dreams, reveries, and so on. In the examp es focus- 
should like to spotlight other cognitive 
rag on the forms of cognition that arise when tlm . , —^tive 
process disrupts such organizations so that tnei 

Observation A. Schizophrenic patients j 

comment at times; “When I awoke I was not s”® re- 
it or it really did happen.” At other ^jj^^tain 
pwt: ‘As I woke up this morning, for a while 
^’nether I was awake or dreaming.” ^ pcnonse to the 
Observation B. J. A schizophrenic ® ^ pxaminer in- 

^venth Rorschach card is: “Six shark^ tipnt’s answer: 
q^^res: ‘mat makes it look like that?” The patien 

ccause yesterday I read ‘The Raft.* ** Rorschach 

2. A schizophrenic patient’s response to me ]oot 

rd: “A histological plate.” Inquiry: Wh ug^^een light 
that?” Answer: “The sensation obtaining betwee 
one’s eyes.” ^ ^ of the sixth 

•'•A schizophrenic patient’s response to ^ ^ -ggocci.” fn- 
Rorschach card: “A vaginal smear containing g jnk 

jrary; -mat makes it look like that?” Answer. 

ra^« itlook like that.” , v natient describes to 

C. A young schizophrenic p patient, lu 

therapist a conversation with ideas, and 

^'^tion to whom he displays a variety of feehngs, 
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impulses which he cannot consdously admit in relation to his 
therapist. The conversation is the last of a series of similar 
ones. The patient tells the other patient that he feels intellec- 
tually inferior, indeed he thinks he may be a moron. The other 
obligingly agrees. Our patient now — as in earlier conversa- 
tions — suddenly experiences the other’s words as gospel 
truth, and indeed as his own thought and conviction. All he 
can and does ask from the other is: “How did you find it 
out?” The other again obliges, saying that he heard it from 
his therapist, who is the friend of our patient’s therapist, who 
had heard it from our patient. Our patient experiences this 
also as “true.” But at this point suddenly something dramatic 
happened which the patient recounted as follows: “I saw you 
telling his therapist that I am a moron, and in the moment I 
saw you I knew that this was not my thought but something I 
just heard, something he tried to put over on me, something 
that was not true.” 


First, let me state that none of these observations is excep- 
tional or unique in the clinician’s experience (see Arieti, 5, and 
records. Secondly, I would like to sug- 
gest that all these observations have in common one feature 
crudely characterized as pertaining to an impair- 
“f ^ ^®^®rence” or of its use. I choose the term 

H reference” here only because it is well-worn (for a 

OttiPTO* ^rpretation, see Helson, 60, particularly pp. 379 ff.). 
QppnPAtl!^’ ^ catch-all whose contents are heter- 

cnpnUiim sorted out sooner or later. Most 

fprrpH f have at one time or another been re- 

ferred to as “frames of reference.” 

drrflWfw “frames of reference” of waking and 

crce” ^Observation C, the “frames of refer- 

wtiirti ie yhich IS cognized as **only a thought’’ and of that 
thrpp Tt shade into each other. In each of the 

rpfprpnr«'» the psychological-perccptual “frame of 

\JZT1 '' ^l^ich in B 1 is the psycho- 

Tt^ flip in B 2 the physiological-perceptual, and in 

rcalistic-artifactual “frame of reference.” I shall e.T- 
plain these terms later 
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Let US take these observations one by one. _ 

ObservaUon A implies that in schizophremc pathology 
dreams may appear to be waking experiences and ™kmg («- 
periences may appear to be dreams. It is no e^ ana 
simply that the discrimination between waking- and dream- 
cognition fails here because the 

dreamlike anyway; first, because it restates ra , 

plains the phenomenon; second, because the , _ 

schizophrenic’s experience is dreamlike is a me ® 

erality; third, because the very patients 

perien'ces have dreams which they 

ing, and the very fact of their report . 

of this — shows not an absence but a d g 

tion between waking- and dream-cognition 

But what is it in these expenences Ih something 

discriminated— is it their cognitive conten .^paring the 

else? I attempted to demonstrate above by 

translations of a single theme “‘“ ‘''I ^.cognition, waking- 
ferent cognitive organizations that dre pVgjiva cognitive 
cognition, and so on, are disunguishab e d contents, 

organizations. This might suggest the various 

through which the common theme is ,5 „hich we distinguish 
cognitive organizations, are the means y example in 

these organizations. Therefore, let ^ P both in wak- 

which the manifest cognitive contenr *],ejne it represents 
ing- and in dream-cognition, though tne reports two 

may be different in each.^® A young m , the light 

experiences: in the first experience ne afterwards he 

on and saw a bus boy come to ms ro , l,ys 

could not recall whether he actually w second experi- 

boy come in or whether he dreamed i . jjy asleep and 

ence he was more certain that be wm .^^^0 jus 

dreamed that he was awake and saw the j^enUcal and 

room. The content of these two oxper experience 

indistinguishable from waking ej^erien - Ig55 (jefi- 

is to be compared not only with ^ dreams, familiar o 
nite dream experience, but also wi 
**I borrow this example from Dr. PeUr Wolff 
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the clinician, whose manifest content is indistinguishable from 
an actual and repeated experience of the subject, who never- 
theless readily recognizes it as a dream. Thus it seems that what 
can be and is to be identified as waking- or dream-cognition is 
not the cognitive content but something that transcends the 
content. This does not prove, but may lend further plausibility 
to, the contention that dream-cognition and waking-cognition 
each forms subjectively and objectively distinguishable co- 
hesive cognitive organizations. 


How does this observation relate to normal phenomena? 

First of all, neurotic and “normal” people also have such 
e^eriences. Some of us always arise with a dreamy feeling, 
others carry the moods and affects of their dreams into the 
waking state, and yet others e^erience the uncertainty: “Was 
It tea y just a dream?” But unlike the schizophrenic’s uncer- 
ain y, ours is passing and is either characterologically an- 
chored so that we are accustomed to it and not alarmed by it, 
or else it is related to particularly intense motivations.®*’ 

question arises, how do we usually distinguish 
our dream experience from a waking one? We do have dreams 
allv ° entirely real, but these are rare and usu- 

have dreams during 

snml retain to some extent the awareness of our per- 
drpimc ^ ^ ^ observer of the scene. Such 

dreim howevp. Usually the distinction between 

neriencp ^^erience is far subtler: as a rule we ex- 

which wp while we are dreaming it, as a reality in 

of experience it with a “belief 

which rln • reud, 43, Rapaport, 89) different from that 
characterizes waking-cognition. This subtle difference 


before or aftr^thb psychiatric patient either 

a girl-friend. The 

bedside and shouted^ at her “/tS Sirl standing at his 
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appears to be of the same order as the difference between vis- 
ual memory images and the visual images m da^ydreams. Visual 
memory i4ges contain many- of the f^tial, temporal^ 
personal relationships of the contents that are cOq contain 
them, while the visual images of daydreams ten ^ 
fewe^ or none at all - All of us have bad unages of the ^sUe 
in Spain,” or “the prancing steed, ybich, unlite 
ages, carried no indications of aroused in 

remember the strangeness of some of _ , , Khan” The 
you by “La Belle Dame Sans Merc,” or la f am ^ia^al 
. process that strips visual memory "naga ^ 

(spatial, temporal, personal) "eristics a„d^ 
into the visual images of imagination > the 

that which turns the contents “I ‘ij', ,ij^nce tests meas- 
sort of impersonal lnla™ation tha t^^^g __ 
ure.®* Be that as it may, the belief of .A of spatial, 
nition seems to depend partly on the availability ot sp , 

f ^ «r 4 ftus 1 v in lenns of schemata 
“Such lehtioasbips tave been alien in varioua memory 
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temporal, and similar characteristics and partly on a type of 
consciousness — awareness of awareness — which if necessary 
can turn rmmd on these characteristics, and these may well be 
the factors that distinguish the “belief of reality” of the wak- 
ing state from that of dream-cognition. Let us remember that 
we usually become aware of the multiple connotations of 
dream-cognition only when we turn round upon the dream in 
the subsequent waking state, equipped with the technique of 
dream interpretation. 

The clinician subsumes the distinctions here discussed under 
the heading of reality testing (see Freud, 41). But to academic 
psychology also, these distinctions are familiar from Bren- 
tano’s act-psychology (16, 17, 18, 75), according to which the 
organism is not passive in its cognitive experiences, and there- 
fore the cognitive act is to be distinguished and studied apart 
from the cognitive content. The cognitive act was termed “in- 
tention” by Brentano. Perception, thought, imagination, and 
so on, may all have the same cognitive content, yet their in- 
tentional act is different. Generalizing from Brentano’s view, 
we might say that we can “intend” a table by perceptual, 
memorial, conceptual, hallucinatory, or dream intentions (see 
Rapaport, 89, 88). These differences in intention will then be 
assumed to lend, or will fail to lend, or will lend a certain 
quality of “belief of reality” to the cognized content. It goes 
without saying that most of these distinctions are readily made 
by us in subjective experience; but it also should go without 
saying that these distinctions are indispensable tools for orien- 
tation in reality. Perceptual intentions distinguish objects that 
are present from absent ones, which cannot be perceptually 
intended. Perceptual intention, therefore, indicates that the 
object is present and can be approached by a more or less di- 
rect route. Other kinds of intentions are no less important: 
they make it possible to intend the absent object and to dis- 
cover its memorial-historical, contextual, and conceptual rela- 
tions, and thereby enable us to find these objects in reality by 
way of a detour (see Freud, 38, chap. VII, Schilder, 100, 101, 
Rapaport, 92, 87). 

It seems feasible to deilne the concept of intention so as to 
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make it independent of its act-psychological trappings and to 
link certain varieties of intent with certain cogiiitive organiza- 
tions Our discrimination between the seen and the dreamed, 
rremembered and the imagined, is so f ‘ha ‘t would 
seem to be more justifiable to assume that this 
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intentions pertaining to them, than to assume 
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occasion to occasion (102, 92). _ »arh 
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Let US now see how our schizophrenic patients understood 
the inquiry. In the first example (see Benjamin, 7) the pa- 
tient’s explanation of his “six sharks” is; “Because yesterday 
I read ‘The Raft.’ ” Is this a psychological-perceptual expla- 
nation? It is a psychological explanation, that is, one in terms 
of subjective experience, but this subjective experience is in 
terms of memory rather than perception. While inquiry in 
terms of the psychological-perceptual “frame of reference” 
tends to bring forth answers within the same “frame of refer- 
ence,” our patient’s answer shifted to the psychological-memo- 
rial “frame of reference.” 

A similar shift occurs in the second example (see Goldstein, 
54, and Cameron, 25). The patient explains his “histological 
plate” by “the sensation obtaining between the light and one’s 
eyes.” True, without the impact of the light no response to the 
card could have taken place. But is this a psychological-per- 
ceptual explanation? It has something to do with the percep- 
tual, namely, with its physics and physiology, but it contains 
no trace of the psychologically subjective. The patient shifted 
from the psychological-perceptual frame of reference of the 
inquiry to the physiological-perceptual frame of reference of 
the answer. 

The shift in the third example (see above) is in the same 
direction as the second, only more extreme. The patient ex- 
plains the “vaginal smear containing gonococci” by “the ink 
makes it look like that.” Again there is no trace of the psycho- 
logically subjective in the explanation. It seems to pertain to 
the “objective cause” of perception, and reflects what as a 
philosophy would pass as “naive realism.” It could well have 
come from Piaget’s (81, 79) collection of causal explanations 
taken from that phase of the child’s development which Piaget 
calls “artificialistic,” and in which things happen or are the 
way they are because they were made by someone to happen 
or to be that way. Thus, this patient shifted from the psycho- 
logical-perceptual “frame of reference” to the realistic-artifac- 
tual. 

I have pointed out that within the psychological-perceptual 
frame of reference there is room for a wide variety of styles. 
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answer variety are mediated by anticipations. I have also 
pointed out that many such anticipations are structurally 
guaranteed by linguistic forms, such as conjunctions (but, 
though, and so on). It seems to me that there is a close relation 
between anticipations and the type of “frame of reference” I 
have discussed here. Discourse seems to proceed by ever-nar- 
rowing anticipations and these “frames of reference” seem to 
form early steps in this narrowing course, while the anticipa- 
tions that are anchored in specific linguistic forms are later 
ones. 

May I stress that I chose these three examples illustrating 
“frames of reference” for the simplicity with which they could 
be presented, and labeled them ai hoc}"^ There is no reason 
to assume that they or their malfunctions are any more or any 
less important than the many other frames of reference we use, 
and the malfunctions of which we observe every day. Much — 
though by no means all — of what the WuxzWg School (2, 
108) termed “Einstellung” and “Bewusstseinslage,” as well as 
what J. Gibson (52) calls “set,” and G. Allport (3) calls “atti- 
tude” (particularly instrumental attitude), show pathological 
malfunctions similar to those of “frames of reference,” and 
there are reasons to believe that they could be conceptualized 
as “frames of reference” in the sense of the term used here. 

Let us now turn to Observation C, concerning the patient 
who experienced the thoughts of another first as “true” and 
his own, and then suddenly discovered their real nature. 
If we were to rank the cognitive organizations dealt with in 
this section, the “frames of reference” would seem the most 
narrow and specific ones, those related to waking- versus 
dream-cognition broader and more general, and the ones we 
are about to discuss the broadest and most general, and of the 
same order as the cognitive organization centering around per- 
sonal identity discussed in the observation on amnesia. The 
pathology in the present example is related to depersonaliza- 
tion, which we mentioned in the same connection. 

"Dr. George Klein suggcsta— -and I agree — that the specific “frames of 
reference” treated here might wcB have been discussed in Ileider’s (59) terms of 
“thbg” and “medium," since they deal with the mediation of the “thing charac- 
ter” of the object. 
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not lost awareness of personal identity as our amnesia patient 
had. He “knows” who he is. He has lost personal identity only 
in the sense of depersonalization (see Schilder, 102, pp. 304 ff., 
and for further sources see my footnotes to the same pages). 
This depersonalization was a creeping and partial one of which 
he was scarcely aware before therapy. The patient’s failure to 
distinguish “hearsay” from “thought,” and so on, was accord- 
ingly also only partial: it was limited to contact with people 
with whom he formed powerful identifications (see Freud, 47, 
48). Indeed, to consider the other’s thoughts as “true” and 
one’s own is one aspect of the early phase of any strong iden- 
tification. Such identifications were sought by our patient in 
an effort to find a substitute for his personal identity, and as 
a building-stone towards a “new identity,” Identity is an inte- 
grate of identifications (see Erikson, 31, Freud, 48). Dysfunc- 
tion of personal identity, as in our case of amnesia, as well as 
its substitution by a single intensive identification, interfere 
with cognition just as the substitution of a single author’s sys- 
tem for the whole of psychology interferes with psychological 
understanding (see Freud, 48, pp. 38-39). 

I have mentioned that our patient displayed towards the 
other patient a variety of ideas and impulses which he could 
not use in relation to his therapist. This both facilitated and 
hampered his identification with the therapist. But when the 
therapist’s image arose in his mind he suddenly “discovered” 
a frame of reference other than that of the identification with 
the other patient, and in this frame of reference he recognized 
the “hearsay” for what it was.®® Indeed, he later used the 
therapist’s image as a magic device to help him distinguish 
“hearsay” from “own thought,” as well as “thought” from 
“truth.” It will be no surprise to you to learn that he also ex- 
perienced the same difficulties in relation to his therapist. In 
both cases intensive single identifications usurped the function 
of identity and left the patient’s cognition open and vulnerable 

** It is implied that the appearance of the therapist’s image was related to 
the patient’s identification with him and that forming thb identification was 
part of the patient’s work at reconstituting his identity. It is this background 
that underlay the cCectivcncss of the therapist’s image in mobilizing the “frame 
of reference" which had been in abeyance. 
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in relation to the cognitions of the person with whom he identi- 
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relation of this persistent reducing to the lure of "the psy- 
chology of the empty organism” is patent. 

My stress upon relatively enduring organization parallels 
a change of emphasis in psychoanalytic theory. The clearest 
expression of this change is the development of psychoanalytic 
ego-psychology in the last thirty years. Early psychoanalysis 
laid great stress upon motivations and their gratification proc- 
esses. Indeed it may be considered the pioneer of the motiva- 
tional point of view amotvg psychologies. The development of 
ego-psychology added an equal stress upon the relatively en- 
during organizations that not only subserve the defense against 
and control of these motivations but may give rise to new 
motivations and may also subserve the adaptation of the or- 
ganism to its environment. It seems that with this stress on 
relatively enduring controlling- and means-organzations, psy- 
choanalytic psychology finds itself again in a pioneering role. 

The specific cognitive organizations or structures that I 
discussed were meant only as illustrations. My study of these 
is still in the initial stage and I hold no brief for them, except 
insofar as they illustrate my general point. Nor for that mat- 
ter do I hold a brief for any specific psychoanalytic concept 
that refers to relatively enduring structures. Further study 
may well replace these concepts. But it cannot abolish the 
phenomena to which the present structure-concepts refer. So 
far psychoanalysis is the only theory that has attempted to take 
account of these phenomena. If this theory is weak by the 
yardstick of academic psychology, the latter has not yet pro- 
posed a better one to account for these phenomena and the 
poet’s words may well apply: “Whither we cannot fly, we go 
limping; the Scripture saith, limping is no sin.”®® 
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tantly a cognitive psychology. I suppose we could not get on 
with any other psychology in dealing with other people; we 
have to take into account the conditions and effects of such 
phenomena as “keeping a secret,” “telling another person 
something,” or “showing oB"; and all these phenomena imply 
assumptions about their cognitions. 

Common-sense psychology tells us that another person can 
get to know about a state of affairs by directly perceiving it; 
he can get to know about it throu^ inference or any kind of 
more rational procedure; or he can get to know about it be- 
cause be gets the necessary information from another person 
or from reading a book or newspaper. These are a few of the 
conditions that we assume lead to his knowing, and this as- 
sumption we use continually in our actions referring to cogni- 
tions in other people. Common-sense psychology has also very 
definite assumptions about the possible effects of cognitions. 
One of them Is an ability factor; one might call it power. If 
somebody knows the way to a restaurant, he will be able to get 
to it quickly without searching. What a person knows deter- 
mines to a certain extent what he can do and what he cannot 
do. Another effect has to do with motivation; if 1 get to know 
that my friend is in trouble, I will be motivated to help him. If a 
person finds out that another person has done something that 
harms him, he will be motivated to take countermeasures. 
Cognition can also affect sentiments. When we find out some- 
thing about other people, for instance about their actions, we 
are likely to judge them; our sentiments toward them will be 
changed in a favorable or unfavorable direction. 

In some way we are constantly aware of all these possible 
conditions and effects, and we are often even aware which fur- 
ther factors determine the specific condition that will produce 
a certain one of these possible effects. All this is part of the 
belief-value matrix on which our actions are based. If we want 
to produce one of these effects in another person, then we will 
try to bring about one of the necessary conditions. For in- 
stance, if we want to enable another person to find the rail- 
road station, we will tell Mm or we will show him the way. If 
we want to produce a certain motivational tendency in another 
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person, we may tell him about a relevant situation or we may 
manage it so that he perceives this situation. In other cases, 
we may want to prevent one of these effects, and then we 
be careful to cut off the possible sources of information. These 
are some of the common-sense ideas about cognition, abou 
how to deal with what another person knows and does not 

"“Lit us leave now this common-sense psychology and remind 

ourselves briefly of the fate of cognition during the develop 
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I have great sympathy yvith this i -vrould work — 

to what can be observed directly, an interesting. The 

it would make our task -ier, ^ 
only trouble is that it does not work, me 
that force us to change the focus. nrobleros related to 

Recently, interest has been I think 

cognition. One sign is this ^^posium on cognition, 

somebody said that this is the n y cannot quite say 
IVhat are the reasons for this change? One « ^ 
that the facts compel people to recoil 

because the facts have been around ^-^f^ologists were not 
stared psychologists in the face, ^ more than facts, 

aware that they were t> ‘ er said about the en- 

and we might think here of , before the facts could 

coding system having to be prep 
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become effective. There is, for instance, the revival of interest 
in perception, and one source of this revival was the role that 
projective tests play in clinical psychology. In social psychol- 
ogy, there are many phenomena that tend to make psycholo- 
gists again more aware of cognitive problems. And there is 
one further happy accident — namely, the coming on the scene 
of information theory, a sort of relative of these cognitive 
processes which many people looked down upon and thought 
not quite acceptable. This relative suddenly achieved high 
status through being clothed in a magnificent mathematical 
theory, which goes far beyond anything we are used to in psy- 
chology, except, perhaps, in sense physiology, which, after all, 
is only of peripheral relevance to psychology. Now it is still not 
clear how much information theory has to do with cognitive 
processes, since it does not concern itself with meanings. How- 
ever, one can learn a great deal from information theory. It is 
concerned with some kind of coordination of manifolds, and 
some such process is involved in cognition. 

Now let us look back at the papers collected in this book. I 
hope you don’t expect me to make a sort of dictionary of 
terms, a dictionary that would tell us how to translate, for in- 
stance, Bruner’s concepts into those Osgood used. This would 
be a formidable task and I am not up to it. All I can do is to 
indicate a few main motifs that were taken up again and again 
during these sessions, I will select four of these guiding theses: 
(1) the foci of the different approaches, (2) the concept of 
representation, (3) the relation of cognition to input and out- 
put, and (4) underlying structures. 

1. Our first question, then, is; what were the foci of the 
different approaches presented? Brunswik once wrote a paper 
on the conceptual focus of psychological systems (2) and we 
can use in trying to answer Uils question his scheme, which has 
been mentioned several times at this meeting. He lines up the 
relevant variables in the following way: distal stimulus — 
proximal stimulus — intraorganismic variables — proximal re- 
actions — distal effects of reactions. 

Brunswik, in the introductory paper of this book, discussed 
the relationship between tlic distal stimuli — that is, the ob- 
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iects in the environment as defined geographically and physi- 
cally ^ — and the representational processes in the person. Us- 
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which bridge the variable and vicarious mediation of light 
waves. Whether we conceive of this relation as being repre- 
sentation, s3mibolic function, intentionality, or invariant co- 
ordination, it certainly constitutes one of the central problems 
of cognition. 

Let us now, with this problem in mind, consider the papers 
that have been presented. To begin with Brunswik, his general 
question is: to what extent is this relation realized? How good 
are these correlations between objects and their representa- 
tions? According to him, the prime aspect of the cognitive 
problem is “the over-all correspondence between a certain 
distal and a certain central variable so that the former could 
be considered successfully mapped into the latter.” The path 
from the distal to the central variables leads across the prori- 
mal variables, the cues, and thus the “over-all achievement 
arc” is broken up into an ecological and an organismic portion. 
The ecological portion, lying in the environment, contains the 
relation between objects and their cues; the organismic por- 
tion contains the relation between cues and central variables. 
The paper that he contributed to this meeting was particularly 
concerned with the part played by the ecological portion in the 
over-all correlation, and it contained a plea for the closer 
study of it. 

Osgood is more interested in how the representational proc- 
esses are slowly built up through contacts with the environ- 
ment. For Festinger, this relationship is not a problem; it is 
considered as given and is accepted as such. He deals with the 
processes and interactions between representations. Bruner, on 
the other hand, refers explidtly to the phenomenon of repre- 
sentation, and he investigates what one might call a depth fac- 
tor involved in it. In some cases representations refer to more 
peripheral entities and peripheral relations of the environment 
— the special coding systems — and in other cases they are 
more abstract and refer to deeper layers. The more general the 
encoding systems are, the more they tap the underlying in- 
variances of the environment. I tWnk Brunswik would use 
in this connection the terra “depth of intention,” though he 
did not mention it in the present paper. Finally, Rapaport adds 
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a new aspect when he reminds us of the different ways in wW^ch 
the same content can be represented, and when he distinguishes 
among “perceptual, memorial, conceptual, hallucinatory, o 

dream intentions.” nt 

3. Concerning the third point— namely, the relat onship of 
these mediating processes or representations to 
put-we can s^y that it is the central problem of Osgood 
paper. The time is past when at least some psyc gi 
thought that all one had to do was to measure input “d outp"‘ 
and find correlations between them. To do just tha P 

duce the best and cleanest psycholo^, if ure ^-fgaver 
these troublesome intervening variables, ^ i j. ^ ^ 
connected with stimulus and response m a “nP ‘oo “ 
not very rigid way. Osgood showed that we oan treat the co 
relations between input and ougut m a ^ j^any 

if we assume intervening elicit a num- 

vicariously substitutable stimuli and tha , y (.oncept 

ber of responses. That, I take 

of mediation. The concepts of mediate integration, 

generalization, and also the concepts r ® jj ascribed to 
are supposed to have the function tha 
cognitive concepts. I do "ol P'®"™® I'ejing that they are 
far these concepts carry. I have on y conditions 

still too closely attached to the skin, to the promraa 
and effects; the anchor chains are stil oo „ different 

With Festinger’s eitperiment w® , output, on the one 

view of the relationship between inp ^P^^^ ^ 

hand, and cognitionlike concepts, on While Osgood 

fore also to a different espenmental pfe space or 

starts with input and output, f juig hypothesis con- 

cognitive structure. He develops a p contents of 

cetning the relations and exDeriment in such a 

the life space, and then he sets up liypothesis holds, 

way that he can test this hypothesis. . Actions and 

certain actions should follow in a certai ^ ..^tanprtions 


way 


IS should follow in a certm connections 

situation are the observables. True accepted 

between life space and observables a g«on perceives the 

to be simple ones. It is assumed that the p 
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situation in the way meant by the experimenter, and that the 
actions are determined merely by the forces aroused by the 
situation and not, for instance, by a tendency to fool the experi- 
menter. The “partition between observer and object” (5, p. 28; 
3, p. 6) is in this case not located at the stimulus and the re- 
sponse, but rather at the boundary of the life space. The rele- 
vant variables are mainly located within the life space; the 
independent variables are controlled by using the situation as 
a tool, and the dependent variables are observed by using be- 
havior as an indicator. It is left to the ingenuity of the experi- 
menter to select situation and recorded behavior in such a way 
that they fulfill their function. I think that there can be no 
doubt but that this strategy is a very fruitful one and may be, 
at this stage of the study of cognitive processes, the only pos- 
sible one. The result — the confirmation of the hjrpothesis — 
shows that the price paid — that is, neglecting to analyze the 
relation between observables and life space — is not too high. 
On the other hand, one would hope that eventually the unana- 
lyzed assumptions of this procedure will also come under ra- 
tional control. 

Of course, these considerations are related to the problem of 
operational definition, and this might be the place to point out 
that there has been considerable change in modern ideas about 
it, a change toward a more liberal interpretation. At first, ex- 
treme operationalism was fashionable, and people thought it 
best to stay as close as possible to the observables. Operational 
definition of each concept was considered best form. At pres- 
ent, people who have given much thought to the problem of 
the empirical underpinnings of theory (Carnap, Feigl, Hempel, 
and others) say that this is not at all necessary, and that there 
ate in constant use by physicists many concepts that are not in 
this sense operationally defined. It seems to be perfectly legiti- 
mate to use a system of concepts none of which is directly con- 
nected by simple equations to observables if only one can derive 
from this system testable consequences. The more often such 
consequences are confirmed, the more seriously one can consider 
the concepts as being anchored in observables. London says: 
“Instead ... of a continuous one-to-one correspondence, de- 
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manded by a narrow operationism, between operations and fte 
mathematical models employed by physical theory, only cnb- 
cal punctate correspondences are looked or asked for ( 6 , p. 
243; see also 4). That is how Festinger anchored his theory in 
observables. One might add that this new view of te connec- 
tion between theory and empirical basis is of great importance 
for the cognition theorist. It is not necessary that each sin£e 
part of the cognitive space be connected directly with an ii^ 
m output. If we succeed in building a ™ 
that it accounts for the critical inputs f ^ ‘f’ 

concepts, even if they are far removed fro > 

■T .«» - r "■ t 

tures, dispositions, or codes. So far, we av (j,e 

cognitive representation itself; we have a so _ ^( 3 . 

question of what makes representation P?^f 
tion is a function not merely of the Suty 

conditions within the organism that a » nictures so to 

of representation and that deternune w P j^gp’jport’s 

speak, the organism takes of a speafic en 

paper and Bruner’s paper on the coding y ..ppept of 
that question. We may remind ? i,e];of.vaIue matrix 

apperceptive mass; Tolmans concep 

might also be mentioned in this ‘ basic ideas are 

marked several times that some of ,, ,, refers to the 
related to this point. His concept of assi cognition, 

influence of underlying structures on P banges in these 
and so does his concept of n'" “ct wi* threnviron- 
structures brought about through coii observations of 

ment. The formulations of Bruner in this 

Rapaport give us some pointers ahou Rapaport’s 

difficult area. We certainly have to ke^ think both 

admonition that “a theory of '“Saih™ cognitive organ- 

in terms of cognitive processes and in character.” 

izations or structures of means . -sked me to say 

Our hosts -who organized this j hope I do not 

a few words about prospects for nrnnhecies. We have 

disappoint you if I abstain from making p P 
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seen that the participants have touched on a great many of the 
central problems of cognition. One is certainly given the feel- 
ing that the psychology of cognition is in a healthy state, mth 
so many people working at it in different ways. The fact that 
the approaches are different seems a good thing; often the 
new insights come through clashes between divergent views. 
As Bruner said in his paper: two divergent coding systems 
that encode the same subject matter in different ways force us 
to fashion a coding system at a higher level of abstraction. 
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